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(54) Tide: LTA4 HYDROLASE DSTHIBITOR PHARMACEUTICAL COMPOSITIONS AND METHODS OF USE 
(57) Abstract 

The present invention provides compounds of the formula Ar^-Q-Ar^-Y-R-Z and pharmaceutically acceptable salts thereof wherein 
Ar' and Ar^ are optionally substituted aryl moieties, Z is an opcionaJly substituted nitrogen-containing moiety which may be an acyclic, 
cyclic or bicyclic amine or an optionally substituted monocyclic or bicyclic nitrogen-containing heteroaromatic moiety; Q is a linking group 
capable of linking two aryl groups; R is an alkylene moiety; Y is a linking moiety capable of linking an aryl group to an alkylene moiety 
and wherein Z is bonded to R through a nitrogen atorn. The comppundsi^and phannaceutical compositipns of the present invention are useful 
in the treatmem of inflammatory diseases which aie mediated by*LfB4 production, such as psoriasisT ulcerative colitis, IBD and asthma. 
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This invention relates generally to anti- 
5 inflammatory compounds and pharmaceutical conpositions, 
and more particularly to anti-inf laaaatory conpounds 
and compositions which are capable of inhibiting 
leuJcotriene hydrolase. 

LTA4 hydrolase is a requisite enzyme in the 

10 biosynthetic pathway leading to LTB4 formation. LTB4 is 
a proinflammatory compound. R. Lewis, et al., W. Zngl. 
J. Med. 323, 645-655 (1990) have demonstrated that LTB^ 
is a potent granulocyte agonist inducing cheaotaxis, 
aggregation, degranulation, adherence and priming of 

15 inflammatory cells for induction by other agonists. 

Binding of LTB^ to receptors is stereospecif ic with two 
distinct classes of binding sites. A. Lin, et al., 
Prostaglandins 28, 837-849 (1984). A high affinity 
site [4-5x10*" M] mediates chemotaxis and chemokinesis 

20 while lower affinity sites [0.6-5x10-^ M] stimulate 
granular secretion and oxidative burst. The LTB^ 
receptor is associated with a GTP-binding protein that 
regulates affinity and transduces signals. T. Schepers, 
et al., J. Biol. Chem. 267, 159-165 (1992). Elevated 

25 LTBj levels have been reported for many diseases. Moist 
prominently, elevated LTB^ levels have been correlated 
to the pathology of inflammatory bowel disease (IBD) 
including Crohn's disease and ulcerative colitis and in 
psoriasis. P. Sharon, et al. ," Gastroent. 86, 453-460; 

30 K. Lauritsen, et al., Gastroent. 95, 11-17 (1989); S. 

Brain, et al., Br. J. Pharm., 83, 313-317 (1984). Other 
properties of LTB4 which may contribute to disease 
processes are: stimulation of mucus secretion; 
stimulation of cytokine production; and the ability to 

35 act synergistically with other inflammatory mediators 
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such as prostaglandins and cysteinyl leukotrienes 
thereby amplifying the inflammatory process, 

B. Samuelsson, et al., J. Biol Chom., 264, 19469- 
19472 (1989) have shown that LTB^ biosynthesis from 
5 arachidonic acid involves the acrtion of 2 enzymes, 5- 
lipojcygenase [5-LO] and LTA^ hydrolase. 5-LO transforms 
arachidonic acid to 5-HPETE and subsequent formation of 
LTA^, which is an unstable allylic epoxide intermediate 
which is enzymatically hydrolyzed by LTA^ hydrolase to 

10 form the dihydroxy acid LTB^. 

LTA4 hydrolase is distinct from cytosolic and 
microsomal epoxide hydrolases based on strict substrate 
requirements, product formation [5(S),12(R) vs. 
5(S),6(R) for mouse liver cytosolic epoxide hydrolase, 

15 and lack of inhibition by inhibitors of cytosolic 
epoxide hydrolase. LTA^ hydrolase appears to be 
ubiquitously distributed in mammalian tissues even in 
cell types that do not express 5-LO, suggesting the 
importance of transcellular metabolism of LTA^. While 

20 peptidomimetic compounds such as bestatin and captopril 
have been shown to exhibit LTA^ hydrolase inhibitory 
activity, they are not able to satisfy the requirement 
of a small organic compound which is capable of 
cellular penetration. It would therefore be very 

25 advantageous to be able to provide low molecular weight 
inhibitors of LTB^ biosynthesis which preferably exhibit 
oral activity in vivo at desirably low concentrations. 

nummm^Yy of tbe In vention 
3 0 Applicants have now discovered that compounds of 

the formula I 

Ar^-Q-Ar^-Y-R-Z 

(I) 

and pharmaceutically acceptable salts and stereoisomers 
35 thereof possess LTA^ hydrolase inhibitor activity, 
wherein: 
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Ar* is an aryl moiety selected from the group consisting 
of: 

(i) phenyl, mono-, di-, or tri-sxibstituted 
phenyl with the siibstituents selected from 

5 the group consisting of Cl, Br, F, CFj, lower 

alkyl, lower alkoxy, NHj, NOj and OH; 

(ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 

(iv) 2- or 3-thienyl, and 
10 (V) 2- or 3-furyl; 

Ar^ is an aryl moiety selected from the group consisting 

of: (i) 



15 




, and 



Q is selected from the group consisting of: 

(i) -0-, 

(ii) -CHj-, 
20 (iii) -oCHj-, 

(iv) -CHjO-, 
(V) ^ -NH-; 
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(Vi) -HHCHj-, 

(vii) -ca^-, 

(Viii) -CF,-' 

(ix) -CH-CH-, 

5 (X) -CHjCH,-, and 

(xi) carbon-carbon single bond; 

Y is selected from the group consisting of 
(i>-o-, 

10 (ii) -S-» 

(iii) -NH-, 

(iv) -S(0)-, and 
(V) -3(0,)-; 

15 R is selected from the group consisting of: 

(i) linear or branched Cj-C, alkylene; or 

(ii) C(R"') (R")-(CH,).; and 

2 is selected from the group consisting of: 



20 



CO2H 



(V) 




25 



(Vii) a monocyclic or bicyclic hetero aromatic 
Boiety having at least one heteroaton, 
wherein the heteroatom is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 
comprises a 5- or 6-membered ring and the 
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bicydic heteroaronatic moiety comprises a 
fused 9- or lO-membered ring; 

wherein and are independently selected from 
the group consisting of: 

(i) H, 

(ii) lower al)cyl or allyl, 

(iii) benzyl, 

(iv) -(CHjj.COR", 



10 (V) N N 

— <CH2)r-<' l| 



H 



(vi) -(CH2),-0H 
r3 and R* are independently H or lower alJcyl; 

r5 and R' are independently selected from the group 
consisting of: N NH 



(i) H, 



(vi) 



20 N-OH 
(ii) -OH or =0. (vii) — . 



(iii) -(CH2),C0R". . (viii) 



NH 

■NH2' 



(iv) -(CHj),CONH(CHj)bCOjR'*, (ix) • 

O 

(V) -NHR'^, 

R^ is H, halogen, lower alkyl, lower alkoxy, nitro, 
hydroxy, or R^ taken together with R" is an alkylene 
group having one or two carbon atoms; 

35 R« and R' are independently H, halogen, lower alkyl, 
lower alkoxy, NHj, NO^ or OH; 
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R'o is H, lower alkyl, or R» taken together with r' is an 
alkylene group having one or two carbon atoms; 

R» is H or lower alkyl; 

5 ■ 

R« is selected from the group consisting of: 

(i) H, 

(ii) -OH or -o, 

(iii) -(CH,).COR». 

( iv) - ( CHj) .CONH ( CH,) fcCOjR" , 

(V) -nhr"; 

R» and R'* are independently hydrogen, -(CHj),COR", 
provided that at least one of R" and R'^ is hydrogen; 



10 



15 



R>J is -or", -nhr'* or -NHNH,; 
R»* is H, lower alkyl or benzyl; 



20 



rH is H, lower alkyl. benzyl, -COR'* or -CONH,; 

X' is ^Rie , -S-, or -0-, wherein R'» is H, lower 

alkyl, -CONHj, CSNH,, -COCK, or -S0,CH,; 
25 a and b are independently integers of from 0 to 5; 
m is 1, 2 or 3; 
n is 0, 1, 2 or 3; 

30 

p is 1 or 2; and 



q is 1, 2 or 3; 
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provided however that where R is C(R") (R")-(CH,)., and 
R»* taken together with R' foras an aUcylene group having 
one or two carbon atoms, then -Ar'-Y-R is 




5 wherein X is -CH- or -N-, and r is 1 or 2, further 
provided that wherein R', R* or both R' and r' are 
-(CH,),C0R", then a is not O. 

nmiL»i\m& D* «eriptiQn of the inventipn 

In one of its embodiments, the present invention 
entails compounds of the formula I 

^5 Ar'-Q-Ar'-Y-R-Z 

and pharmaceutically acceptable salts and stereoisomers 
thereof, wherein: 

Ar' is an aryl moiety selected from the group consisting 
20 of: 

(i) phenyl, mono-, di-, or tri-substituted 
phenyl with the substituents selected from 
the group consisting of CI, Br, F, CF„ lower 
alkyl, lower alkoxy, NHj, NO, and OH; 
25 (ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 
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(iv) 2- or 3-thienyl, and 
(V) 2- or 3-furyl; 
Ar^ is an aryl moiety selected from the group consisting 



of: (i) 



R» 



(ii) 




(iii) 



and 



(iv) 




10 



15 



20 



Q is selected from the group consisting of : 

(i) -0-, 

(ii) -CHj-, 

(iii) -OCH,-, 

(iv) -CHjO-, 
(V) -NH-; 

(vi) -HHCHj-, 

(vii) -CHjNH-, 

(viii) -CF,-, 

(ix) -CH-CH-, 

(X) -CHjCHj-, and 

(xi) carbon-carbon single bond; 

Y is selected frora the group consisting of 
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(i)-O-, 
(ii> -S-, 

(iii) -HH-, 

(iv) -S(0)-, and 
(V) -S(0,)-; 



R is selected from the group consisting of: 

(i) linear or branched C,-C« alJcylene; or 

(ii) CCR'") (R")-(CH,).; and 

Z is selected from the group consisting of: 



(I) -N^, 



R2' 



CO2H 

"6- 

I 



(V) 



R« 




(vii) a monocyclic or bicyclic heteroaromatic 

moiety having at least one heteroatom, 
wherein the heteroatom is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 
comprises a 5* or 6*memb'ered ring and the 
bicyclic heteroaromatic moiety comprises a 
fused 9- or lO-membered ring; 

wherein and are independently selected from 
the group consisting of: 

(i) H, 

(ii) lower alkyl or allyl, 

(iii) benzyl, 
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10 



(iv) -(CH,).C0R", 
(V) 



— (CHjk— <^ 

(vi) -(cHj).oh;< 

r3 and R* are independently H or lower alkyl; 

and R' are independently selected from the group 



consisting of: 
(i) H, 



(vi) 



(ii) -OH, -O, or -(CH,).OH 



N hH 

I . 



(vii) 



N-OH 



NH2 



15 



(iii) -(CH,).COR' 



Ii 



(viii) 



( iv) - { CH,) .CONH ( CH,) kCO,R" , ( ix) 



NH 



17 



20 



25 



(V) -nhr' 

R' is H, halogen, lower alXyl, lower alkoxy, nitro, 
hydroxy, or R^ taken together with R- is an alkylenyl 
group having one or two carbon atoBs; , . _ 

R. and R' are independently H, halogen, lower alkyl, 
lower allcoxy, NH„ MO, or OH; 



.10 



is H, lower alKyl, or R- ta)cen together with R' is an 



3 0 al)cylenyl group 



having one or two carbon atoms; 



R'> is H or lower alkyl; 



35 



R.J is selected from the group consisting of: 

(i) H, 

(ii) -OH or -0, 

(iii) -(CH,).COR'*, 
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(iv) -(CH,),CONH(CH,)»CO^", 
(V) -nhr"; 

R» and R'* are independently hydrogen, -(CH,),C0R", 
5 provided that at least one of R" and R" is hydrogen; 

R«» is -OR", -NHR" or -NHNH,; 
R'* is H, lower alkyl or benzyl; 
r" is H, lower alkyl, benzyl, -COR" or -CONH,; 



10 



15 



X' is \ri8 , -S-. or -0-, wherein R" is H, lower 
/ 

alkyl, -CONHj, CSNH,, -COCH, or -S0,CH,; 
a and b are independently integers of from 0 to 5; 
n is 1, 2 or 3; 
20 n is 0, 1, 2 or 3; 

p is 1 "or 2; and .. - , . 

q is 1, 2 or 3; 



25 



provided however that where R is C(R") (R") "(CH,).. and 
R'o taken together with R' forms an alkylenyl group 
having one or two carbon atoms, then -Ar^-Y-R- is 
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Wherein X is -CH- or -N-, and r is 1 or 2, further 
provided that wherein Z is 



30 



R2 



and R' and/ or R» is -(CH,).COR», then a is not 0. 

In one of its embodiments the present invention 
entails compounds of formula I Ar'-Q-Ar^-Y-R-Z, wherein 
Z is an amine moiety of the formula 



10 Ri 



R2 



In another of its embodiments the present 
invention includes compounds of formula I 
15 Ar'-Q-Ar'-Y-R-Z, wherein Z is 



Wherein R', R*, and R* are defined as set forth 
hereinbefore. 

In another of its embodiments the present 
invention entails compounds of the formula Ar>-Q-Ar'-Y- 

R-2 wherein when Ar'-Q-Ar^-Y is 

(Qr°iQio/ or OnD^o- ' '''' 

are not simultaneously H or lower alkyl; or (B) R^ R\ 
r' and R* are not simultaneously H. 

The compounds of the present invention, in several 
embodiments, may comprise a carboxylic acid or ester 
moiety. It will be appreciated by the art-skilled that 
a compound of the present invention comprising an ester 
moiety is readily converted, in vivo, especially when 
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administered orally, into its corresponding carboxylic 
acid form. The ester-containing compounds of the 
present invention are therefore prodrugs of their 
carboxylic acid form. 
5 In another of its embodiments the present 

invention concerns compounds of formula I 
Ar*-Q-Ar^-y-R-Z, wherein Z is a monocyclic or bicyclic 
heteroaromatic moiety having at least one heteroatom, 
the at least one heteroatom being nitrogen, wherein the 

10 monocyclic heteroaromatic moiety comprises a 5- or 6- 
membered ring and the bicyclic heteroaromatic moiety 
comprises a fused 9- or 10-membered ring. 

In another of its aspects the invention entails 
pharmaceutical composition comprising a 

15 pharmacologically effective amount of a compound of 
formula I and a pharmaceutically acceptable carrier. 

In still another of its embodiments the present 
invention involves a method for treating a mammal 
exhibiting an LTB4 mediated inflammatory condition 

20 comprising administering to the mammal a 

pharmacologically effective amount of a compound of 
formula I. 

The term "lower alkyl" means straight or branched 
chain alkyl having 1 to 6 carbon atoms such as methyl, 
• 25 ethyl, propyl/ butyl, pentyl, hexyl and the branched 
chain isomers thereof. 

The term "lower alkoxy" means straight or branched 
chain alkoxy having 1 to 6 carbon atoms such as 
methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy and 
30 the branched chain isomers thereof. 

The term "allyl" as used herein means the 1- 
propenyl radical, -CH^-CH^-CHj . 

The term "halo** means fluoro, cloro, bromo, or 

iodo. 

35 The phrase "monocyclic or bicyclic heteroaromatic 

moiety" having at least one heteroatom which is 
nitrogen, includes but is not limited to imidazole, 
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triazole, benzimidazole, imidazopyridine, 
" triazolopyridine, thiazole, purine and the like. Such 
monocyclic and bicyclic heteroaromatic moieties having 
at least two nitrogen atoms may be bended, in a 
5 compound of the present invention, through any of the 
' nitrogen atoms, as will be appreciated by the person of 
ordinary skill in the art. to provide two or more 
conformational isomers. 

such monocyclic heteroaromatic and bicyclic 
10 heteroaromatic compounds are included in the group of 
compounds referred to herein as «ZH", which group also 
includes non-aromatic compounds. Non-aromatic 
compounds which are contemplated by reference to "ZH" 
include acyclic amines, monocyclic amines, and bicyclic 
amines as defined herein. A compound of formula I, 
which comprises a "Z moiety" may be readily formed by 
reacting a compound of the formula Ar'-Q-Ar^-R-Cl or Ar'- 
Q-Ar^-R-OTs with an amine or heteroaromatic compound, 
ZH. 

Included within the classes and subclasses of 
compounds embraced by Formula I are isomeric forms of 
the described compounds including diastereoisomers, 
enantiomers and tautomeric forms of the described 
compounds. Pharmaceutical ly acceptable salts of such 
25 compounds are also included as well as pharmadeuticaliy 
acceptable salts of such isomers and tautomers. 

in the structures herein a bond drawn across a 
bond in a ring indicates that the bond can be to any 
available atom of the ring structure. 
30 The expression "pharmaceutically acceptable salts- 

is intended to include those salts capable of being 
formed with the compounds of the present invention 
without materially altering the chemical structure or 
pharmacological properties thereof. Such salts include 
35 inorganic and organic cations or acid addition salts, 
such as sodium, potassium, calcium, ammonium, 
aDcylammcnium, quaternary ammonium, triethanolamine, 



20 
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lysine, hydrochloride, hydrobroaide , etc. well known to 
those skilled in the art. The foregoing salts are 
prepared in the conventional manner by neutralization 
of the compounds of formula I with the desired base or 
5 acid. 

The compounds of the present invention can be 
administered to a patient in such oral dosage forms as 
tablets, capsules, pills, powders, granules, elixirs or 
syrups, as well as aerosols for inhalation. Likewise, 

10 administration may be effected intra vascular ly, 

subcutaneous ly, or intramuscularly using dosage forms 
known to those of ordinary skill in the pharmaceutical 
arts. In general, the preferred form of administration 
is oral. An effective but non-toxic amount of the 

15 compound is employed in treatment. The dosage regimen 
utilizing the present compounds is selected in 
accordance with a variety of factors including the 
type, age, weight, sex and medical condition of the 
patient; the severity of the condition to be 

20 ameliorated; and the route of administration. A 

physician of ordinary skill can readily determine and 
prescribe a "pharmaceutically effective zunount" of a 
compound of Formula I, that is, the effective amount of 
the compound required to prevent, treat or arrest the 

25 ' progress of- the condition. Dosages * of ' ^the' compounds of 
the present invention will range generally between 0.1 
mg/kg/day to about 100 mg/kg/day and preferably between 
about 0.5 mg/kg/day to about 50 mg/kg/day when 
administered to patients suffering from allergic or 

3 0 hypersensitivity reactions or inflammation. The 

compounds may also be administered transdermally or 
topically to treat proliferative skin conditions such 
as psoriasis. The daily dosage may be administered in 
a single dose or in equal divided doses three to four 

35 times daily. 

As used herein the phrase "LTA4 hydrolase _ 
inhibitor** means a compound which is capable of 
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exhibiting an IC» of less than l »M in an in vitro 
assay employing 10 nq/mlM I-TA, hydrolase enzyme 
(specific activity 600 nMoles LTB«/Bin/«g of enzyme) xn 
the presence of 25 mM substrate (LTA.) in a total 

5 reaction volume of 100 nl. 

in the pharmaceutical compositions and methods of 
the present invention, at least one of the active 
compounds of formula I or a pharmaceutically acceptable 
salt thereof will typically be administered in 
10 admixture with suitable pharmaceutical diluents, 

excipients or carriers (collectively referred to herein 
as "carrier" materials) suitably selected with respect 
to the intended form of administration, that is, oral 
tablets, capsules, elixirs, syrups and the like, and 
15 consistent with conventional pharmaceutical practices. 
For instance, for oral administration in the form of 
tablets or capsules, the active drug component may be 
combined with any oral non-toxic pharmaceutically 
acceptable inert carrier such as lactose, starch, 
20 sucrose, cellulose, magnesium stearate, dicalcium 

phosphate, calcium sulfate, mannitol and the li)ce; for 
oral administration in liquid form, the active drug 
component may be combined with any oral non-toxic 
pharmaceutically acceptable inert carrier such as 
25 ethanol and the like. Moreover, when desired or 

necessary, suitable binders, lubricants, disintigrating 
agents and coloring agents can also be incorporated m 
the mixture. Suitable binders include starch, gelatin, 
natural sugars, corn sweeteners, natural and synthetic 
30 gums such as acacia, sodium alginate. 

carboxymethylcellulose, polyethylene glycol and waxes. 
Lubricants for use in these dosage forms include boric 
acid sodium benzoate, sodium acetate, sodium chloride 
and the like. Disintigrators include, without 
35 limitation, starch, methylcellulose. agar, bentonite. 
guar gum and the like. 
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By virtue of their activity as LTA^ hydrolase 
inhibitors, the compounds of Formula I are useful in 
treating inf lannatory conditions mediated by LTB^ 
production in mammals such as psoriasis, contact and 
5 atropic dermatitis, Crohn's disease, ulcerative 
colitis, inflammatory bowel disease, multiple 
sclerosis, ankylosing spondylitis arthritis, asthma and 
the like. Similarly, the compounds of Formula I can be 
used in preventing recurring inflammatory attacks. A 

10 physician or veterinarian of ordinary skill can readily 
determine whether a subject exhibits the inflammatory 
condition. A preferred utility relates to treatment of 
ulcerative colitis. 

Among the compounds of the present invention which 

15 possess LTA^ hydrolase inhibiting activity are the 
following: 

1 - ( 2 - ( 4 -phenoxyphenoxy ) ethyl ] pyrrol idine ; 
1- [ 2 -( 4 -phenylmethyl ) phenoxyethyl ] pyrrolidine ; 
l-[2-[4-{2 -pheny letheny 1 ) phenoxy ] ethyl ] pyrrolidine ; 
20 l-[2-[4-(4 - f luorophenoxy ) phenoxy ] ethyl ] pyrrolidine ; 

4 - [ [ 4 - [ 2 - ( l-pyrrolidiny 1 ) ethoxy ] pheny 1 ] methyl 1 thiazole ; 
1 - [ 2 - [ 4 - ( pheny Imethoxy ) phenoxy ) ethyl ] pyrrolidine ; 

4- {4-(2-(l-pyrrolidinyl)ethoxy]phenyl]benroic acid; 

4 _ f 4 _ f 2 - ( 1 -pyrr olidiny 1 ) ethoxy ] phenoxy ] benzoic acid ; 
25 ' 5-phenoxy-2-[ 2- (1-pyrrolidinyl) ethoxy] p^^^^ 

l-[2-(4-(2-phenylethyl) phenoxy ] ethy 1 ] pyrr ol idine ; 
l-(2-[4-((dif luoro ) pheny Imethy 1 ] phenoxy ] ethyl ] - 
pyrrolidine; 

1- ( 2- 1 4 - (phenylmethyl ) pheny Ithio ] ethyl ] pyrrolidine , 

30 monohydrochloride; 

1- [2- [4- (phenylmethyl) pheny lsulfinyl]ethyl]pyrrolidine, 

monohydrochloride; 

N- 1 [ 4- [ 2- ( 1-pyrrolidiny 1 ) ethoxy ] phenyl Jmethyl ] -3- 

pyridinamine; 
35 N-(4-phenoxyphenyl)-l-pyrrolidine ethanamine, 

monohydrochloride ; 

5- (phenylmethyl) -2- [ 2- ( i-pyrrolidinyl) ethoxyjthiazole; 
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10 



15 



l.( 2- [ 2-fluoro-*- (phenyl-ethyl) Ph-noxy) ethyl] - 
i!^2!"!«Uyl-«- (Phenyl-'thyl) phanoxyl .thyH " 
ll^!"!f-Iinuoro-4-(phenyl«.thyl)ph.n»xy,.thyl,- 

f M-l"(°-U»"*i'>vX).t>.cxylph«.yl..thyllthl«ol., 
r 4- 2- l-^oXiainyl,.tnoxy,phenyl,B.«>yl,thlarol„■ 
X^S-,ph:^x..-y»-l-<-^^■>""™"'"-°■''■ 
^M-tt-(l-pyrrollainyl,.th=xy3phenyl.ethyllpyridine; 

' 4- 2- 1-pyrrolidinyl)'"'"'^!-^"^^^"-'''''"'"''"'' 
I'-t^t-l (,-«th=>.yph.nyl,..tnyllPh.n=xyl.«>yl)- 

f."!;r4"-',«thoxyph.nyl,...hyl,pn.n=:,y,.thyl,- 

:^:"!"-n*-.eth.xypn.nyl,.et.yl,p..noxy,ethyl,- 

' f."!"!nt!3-benx=dioxol-S-yl,..«.yllPHen=xy,«.yl,- 

fM°-t"-("-UoUainyl,.t*=xy,ph.nyl..thyl],^in=line; 
, 2- -pyrroUdlnyl)«h=xy,phenyl.ethyl,quinoUne; 
= " , ! 2-Li=phenyl).ethyllphe„=iylethyl)pyrrcUa.ne- 
= r. =P-nyl,.ethyl,ph.no^,.«yl,pyrrol...ne 
. 2- - .-"»nyl,~thyUph.n=x,).mllpyrro d n. 

2- - 3-furanyX)~thyllphen<»cyl«hyl)pyrroUdine 
" M^U- Uyrr=Udinyl..thoxy,ph.nyl,m.«yl,pyridin.. 

,0 i:ir-[r-i"-m-p«"vi>..".yi!P'"-'^i««->^^'- 

',!l2!^r-atic.lorophenyl,»ethyl,phenoxy,et.yl,- 
l!ir-"-H3-«ucrop«ny».e.hyl,phen=>cy,ethyn- 

pyrrolidine; 
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I- [ 2 - ( 4 - [ ( 3 -chloropheny 1 ) methyl ] phenoxy ] ethyl ] - 
pyrrolidine; 

1- [2-[[5-(phenylBethyl)pyridin-2-ylloxy]el:hyl]-4- 

piper idine-carboxanide ; 
5 l-t2-l4-(2 -naphtha lenyl ) methoxy ] phenoxyethy 1 ] - 
pyrrolidine; 

3 - ( 4 - 1 2 - ( 1-pyrrolidiny 1 ) ethoxy ] phenoxymethy 1 ] quinoline ; 

2- inethyl-4-[ [4-C2-(l-pyrrolidinyl)ethoxy]phenoxy]- 

nethyljthiazole; 
0 l-(2-[4-[ ( 4-broBophenyl)inethoxy] phenoxy] ethyl )- 

pyrrolidine; 

l-[2-[4-[(2, 6-dichlor ©phenyl ) methoxy ] phenoxy ] ethyl ] - 
pyrrolidine; 

i-[2-[4-[ (4-fluorophenyl) methoxy ]phenoxy]ethyl]- 

5 pyrrolidine; 

l-t2-[4-[ (3-chlorophenyl)nethoxy]phenoxy)ethyl]- 

pyrrolidine; 

1 -[ 2 -[ 4 -[( 2 - f luoropheny 1 ) methoxy ] phenoxy ) e thy 1 1 - 
pyrrolidine; 

0 l-(2-[4-[ (2 -chloropheny 1) methoxy] phenoxy) ethyl] - 
pyrrolidine; 

l-[2-(4-[[(3 -tr if luor omethy 1 ) pheny 1 ] methoxy ] phenoxy ] - 
ethyl ] -pyrrolidine ; 

l-[2-[4-[(2 -methy Ipheny 1 ) methoxy ) phenoxy ) ethy 1 ) - 

5' •' ' pyrfoiidine; ' "■ '"' • • . 

1- [2- [4- [(3-fluorophenyl) methoxy] phenoxy) ethyl) - 

pyrrolidine; 

1- [ 2 - C 4 - 1 ( 4 -methy Ipheny 1 ) methoxy ] phenoxy ) ethy 1 ) - 
pyrrolidine; 

10 i-[2-[4-[(4-methoxyphenyl)methoxy]phenoxy]ethyl]- 
pyrrolidine; 

l-C2-[4-[(l-naphthyl)methoxy]phenoxy]ethyl]pyrrolidine; 
l"[2-t4-[(2 -thiopheny 1 ) methoxy ] phenoxy ] ethyl ] - 
pyrrolidine; 

35 inethyl-l-[2-[4-(phenylmethyl)phenoxy]ethyl]-2S- 

pyrrolidine-2-carboxylate, nonohydrochloride, hydrate; 
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1- [ 3- [ 4- (phenylmethyl) phenoxy ]propyl] -4-piperidinc- 

carboxaaide ; i . i 

N-[l-[2-t4-(phenylinethyl)phenoxy)ethyl]pyrrolidin-3-yl] 

acet amide, monohydrochloride; 
5 phenyliaethyl i-[3-[4- (phenyl»ethyl)phenoxy]propyl]-L- 

prolinate; 

i-[2-[4-[ (2-thiophenyl)nethyl3phenoxy]ethyl-4- 
piper idine-carboxamide ; 

l-[2-[4-[(3-thiophenyl)aethyl]phenoxy)ethyll-4- 

10 piper idine-carboxamide; 

l-t2-[4-[(2-thia2olyl)methyl]phenoxy]ethyl]-4- 

piperidine-carboxamide; 

1- ( 2 - [ 4 - 1 ( 4 -oethoxypheny 1 ) methyl ] phenoxy ] ethyl ] -4- 
p iper idine-carboxamide; 
15 l-[2-[4-[ (4-fluorophenyl)methyllphenoxy]ethyl]-4- 

piper idine-carboxamide; 

N-[l-[2-[4-(phenylmethyl)phenoxy]ethyl]piperidin-4-yl]- 

acetamide; 

N- [ 2- [ 4- (phenylmethyl) phenoxy lethyl] cyclohexanamine , 

20 monohydrochloride; 

N-[2-[4-(phenylmethyl)pheno>^3ethyl]cyclopentanamine, 

monohydrochloride ; 

l_[2-[4-(phenylmethyl)phenoxy]ethyl]piperidine-4- 

carboxamide; _ .... 

25 " i-'c2-[4-(phenylBethyi)phenoxy]ethyI]-3-piperidine- 

carboxamide; 

l.[3-[4-(phenylBethyl)phenoxy]propyl]-3-piperidine- 
carboxamide; 

ethyl-l-C2-[4-(phenylmethyl)phenoxy]e,thyl]-4- 
30 piperidine-carboxylate, monohydrochloride; 

8- [ 2- [ 4- (phenylmethyl) phenoxy ) ethyl ] -1 , 4-dioxa-8- 
azaspiro[4.5]-decane, monohydrochloride; 

1- [ 2- [ 4- (phenylmethyl ) phenoxy] ethyl ] -4 -piper idmol . 

monohydrochloride; . -j- „ „n 

35 N-tl-[2-[4-(phenyl»ethyl)phenoxy]ethyl]piperidin-4-yl] 

2 - benzo [ b] turancarboxamide ; 
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e thy 1 3 - [ [ [ 1 - [ 2 - [ 4 - ( ph eny lae thy 1 ) phenoxy ] e thy 1 1 - 
piper idine-4 -yl ] -carbony 1 1 amino ] propanoate ; 
1- [ 3- (4 -phenoxyphenoxy ) propyl ] -3-piperidinecarboxainide; 
1- [ 3 - (4-phenoxyphenoxy) propyl ] -4-piperidinecarboxaiaide ; 
5 1- [ 2- (4 -phenoxyphenoxy ) ethyl ] -4-piperidinecarboxafflide ; 
1- [ 2- ( 4-phenoxyphenoxy ) ethyl ] -3-piperidinecarboxainide ; 
ethyl 1- [ 2- (4-phenoxyphenoxy) ethyl] -4 -piper idine- 
carboxylate, oonohydrochloride; 

N-methy 1-1- [2- (4-phenoxyphenoxy) ethyl ] -4 -piperidine- 
10 carboxamide; 

4 - [ 2 - ( 4 - ( pheny Imethy 1 ) phenoxy ] ethyl ] norpholine , 
monohydrochlor ide ; 

1- [ 3 - ( 4 - (phcnylxnethyl ) phenoxy ] propyl ] pyrrolidine ; 
1 , i-dimethy lethyl 1- [ 3- [ 4 - (phenylaethyl) phenoxy ) - 
5 propyl ]-L-prolinate; 

phenylmethy 1 3 - [ [ 3- [ 4- (pheny Ime thy 1) phenoxy ] propyl ] - 
amino ] propanoate ; 

methyl 4-oxo-l- [ 3- [4- (pheny Imethyl) phenoxy ]propyl] - 
piper idine-3-carboxy late; 
0 1 , l-dimethylethyl 1- [ 3- [ 4- ( pheny Imethyl ) phenoxy ] - 
propyl ] piper idine-4 -carboxy late ; 

ethyl N- [ 3 - 1 4 - ( pheny Imethyl ) phenoxy ] propyl ] glycinate ; 
ethyl 3-[ [3-[4-(phenylmethyl)phenoxy]propyl]amino]- 

prppanoate; , _ 

5 phehylmethyl 3-[ [2-[4-(phenyliaethyl|phenoxy]«thyl]-- 

amino ] propanoate ; 

methyl 3- [ [ 3- [ 4- (pheny Imethyl) phenoxy ] propyl ] amino] - 
propanoate; 

1 , 1 -d ime thy 1 ethy 1 3 - [ [ 3 - ( 4 - ( pheny Imethy 1 ) phenoxy ) - 
0 propyl) amino] propanoate; 

ethyl 1- ( 3 - [ 4 - (pheny Imethy 1 ) phenoxy ] propyl ] piper idine- 
3-carboxylate; 

ethyl 1- [ 2- [ 4- ( pheny Imethyl) phenoxy ] ethyl ] -3-piperidine 
carboxy late; 

5 ethyl beta-[ [2-[4- (pheny Imethyl) phenoxy]ethyl]amino] -3- 
pyridinepropanoate ; 
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ethyl j-[4-[4-(P>.«nyl"«"'yl>P'-«"^""'*^'""'°'' 
7Z7ZZ^ 3-1 14-l4-<ph.nyl«t.yl,ph.noxy,butyM- 

3 rtiri'"nn:'"Ly.«tnyx,p.«.=xy,p«.tyi,»inc,- 

propanoate ; ^ , , ^ 

Lthyl i-[2-t4-(phenyl«etAyl)phenoxylethyl]-3- 

pyrrolidineacetate; , , , 

lethy 1 1- ( 2- [ 4- (pheny imethy 1) phenoxy ] ethy 1] -3 - 

f-r— ^^^^^ 

1 4- (phenylmethyl) phenoxy ] ethyl] .4-pxperidxne- 

carbonitrile, Bonohydrochloride; 
,5 n 2 , 3.dihydro-5- (Pheny imethy 1) benzofuran-2-yl] 

methvll - A-piperidinecarboxamide; 

ethyl - [ [2 , 3-dihydro.5- (phenyl.ethyl) benzoCb] f uran-2- 
vliretiyl - -Piperidine carboxylate. .onohydrochlorxde; 

!r.cr2 3-dihydro.2.»ethyl-5-(phenyl-ethyl)^^^ 
! , vllmethvl] pyrrolidine, monohydrochloride; 

" :rr-U2!rdrh;ilo!l»ethyl.5.(phenyl»e^^^ 
furan-2-yl]»ethyl]-4-piperidinecarboxa«ide; 
2T.dihyU-S-(phenyl.ethyl).2-(l-pyrrolidinyl»ethyl)- 

furor2 3-bl -pyridine, dihydrochloride; 

25 H-l^tC5-(P^'i^^^^^ 

«othvn-4-piperidine carboxamide; 

r-atUCrc-5-phenoxy.enzotb,fur.n-2-yl,..thyl,- 

r-rr-r.:;rrpr^^^^^^^^^^^^^ 
" ryfttc::Trc::s-p«eno.y..n..,.,.u..n-.-yx,- 

:eXi;-l-pUi<iin.c.r.=:cylate ».nc.yarochlc„a.; 
/+^-l-rr3 4-dihydro-6-(phenylmethyl)-2H- 
l:Lopvr.;-.-vn..thyn-PiP«"i- -ohyarcchlor.ae 
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l-( (2, 3-dihydro-5-phenoxybenzo[b] furan-2-ylJmethyl]-N- 
nethyl-4-piperidinecarboxaBide; 
2S-alpha-iDethyl-l- 1 2- [ 4- (phenylnethyl) phenoxy ] - 
ethyl] -4-alpha-pyridinecarboxamide ; 
5 H-methyl-l-t2-i4-(phenylBethyl)phanoxy]ethylJ- 

4-piperidinecarboxaaide ; 

[ (2,3-dihydro-5-(phenylBethyl)ben20furan-2-yl]inethyl]- 
l-pyrazinecarboxamide ; 

4- [2-C4-(phenylinethyl)phenoxy]athyl)-4H-iiaidazo[4,5-b]- 

0 pyridine; 

1- [ 2 - [ 4 - ( pheny imethy 1 ) phenoxy ] etiiy 1 ] - IH- iaidazo [ 4 , 5-b ] - 
pyridine; 

3-[2-[4-(phenylmethyl)phenoxylethyl]-3H-imidazo[4,5-b]- 

pyridine; 

5 1- [ 2- [ 4 - (phenylmethyl) phenoxy ] ethyl] -IH-benzimidazole; 

5- t2-[4-(phenylinethyl)phenoxy]ethyl]-5H-imidazo[4,5-c]- 

pyridine, hydrate; 

l.[2-[4-(phenylniethyl)phenoxy]ethyl]-lH-iiBida2o[4,5-c]- 
pyridine; 

0 3-[2-[4-(phenylinethyl)phenoxy]ethyl]-3H-imida2o[4,5-c]- 
pyridine; 

3- [ 3- [ 4- (pheny laethyl) phenoxy ] propyl ] -SH-imidazo [ 4 , 5-b] 
pyridine ; 

1- [3.- [4 - (pheny loethyl) phenoxy ] propyl ] -IH-imidazo [ 4 , 5-b] 

25 pyridine; --- — . . 

l-[2-[4-{phenylBethyl)phenoxy]ethyl]-lH-pyrrolol[3,2-b] 

pyridine; 

i-[3-(4-phenoxyphenoxy)propyl]-lH-benzimida2ole; 
1- [ 2- ( 4-phenoxyphenoxy) ethy 1 ] -IH-benzimidazole; 
30 i-(2-{4-{phenylmethoxy)phenoxy]ethyl]-lH-benziaidazole; 
3- [ 2- [ 4- (pheny l»ethoxy ) phenoxy ] ethyl ] -3H-imidazo [ 4 , 5-b] 

pyridine; ^ 
l.(2-C4-(phenylBethoxy)phenoxy]ethyl]-lH-imidazo[4,5-b] 

pyridine; ^ 
35 4.[2-[4-(phenylBethoxy)phenoxy]ethyl]-4H-imidazoC4,5.b] 

pyridine; 
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3 - [ 2- 1 4- (pheny imethoxy ) phenoxy ] ethyl ] -3H-imidazo [ 4 , 5-c ] 
pyridine; 

1- [ 2- C 4- (pheny Imethoxy ) phenoxy ] ethyl ] -IH-imidazo [ 4 , 5-c ) 
pyridine ; 

5 5_ [ 2- ( 4- (pheny Imethoxy ) phenoxy] ethyl ] -SH-imidazo [4 , 5-c ] 
pyridine ; 

3- [ 2- (4-phenoxyphenoxy ) ethyl] -3H-imida2o[4 , 5-b]pyridine; 

1- [ 2 - ( 4 -phenoxyphenoxy ) ethyl ] -IH-imidazo [ 4 , 5-b ] pyridine ; 

4- [ 2- (4-phenoxyphenoxy) ethyl]-4H-imida2o(4 , 5-b)pyridine; 

10 5- [ 2 - ( 4 -phenoxyphenoxy) ethyl ] -5H-imidazo [ 4 , 5-c Jpyridine ; 
1- [2- (4-phenoxyphenoxy) ethyl] -lH-imida2o[4 , 5-c]pyridine ; 
3 - [ 2 - ( 4 -phenoxyphenoxy ) ethy 1 ] - 3H- imida zo [ 4 , 5-c ] pyr idine ; 

3- [ 3 - (4-phenoxyphenoxy) propyl ) -3H-imidazo [ 4 , 5-b] - 
pyridine; 

15 1- [ 3 - ( 4-phenoxyphenoxy ) propyl] -IH-imidazo ( 4 , 5-b] - 
pyridine; 

4- [3- (4-phenoxyphenoxy) propyl ]-4H-imidazo( 4, 5-b] - 
pyridine; 

3- [ 3 - ( 4 -phenoxyphenoxy ) propyl ] -3H- imidazo [ 4 , 5-c ] - 

20 pyridine; 

1- [ 3- ( 4 -phenoxyphenoxy ) propyl ] -IH-iaidazo [ 4 , 5-c] - 

pyridine; 

5- [ 3- ( 4 -phenoxyphenoxy ) propyl ] -5H-imidazo [ 4 , 5-c ] - 
pyridine; 

25 1- [2-(4-(phenylaethyl) phenoXyJethylT-lH^inidazole, ■ - ■ 
nonohydrochlor ide ; 

2^3,6 , 7-tetrahydro-l . 3 -dimethy 1-7- ( 2 - ( 4 - (phenylmethyl ) - 
phenoxy ] ethyl ] -iH-pur ine-2 , 6-dione; 
3 - [ 2 - 1 4 - ( 4 -f luorophenoxy ) phenoxy ] ethyl ] -3H-imidazo- 
3 0 [4, 5-b] pyr idine; 

l-[2-(4-(4 - f luorophenoxy ) phenoxy ] ethyl ] -IH-imidazo- 
(4 , 5-b] pyr idine; 

3- [ 2 - ( 4- ( 4 -f luorophenoxy ) phenoxy ) ethy .1 ] -3H-imidazo- 

[4, 5-c] pyr idine; 
35 i_[2-[4-(4-fluorophenoxy)phenoxy]ethyl]-lH-iinidazo- 

[4, 5-c] pyridine; 
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5- [2- [ 4- ( 4-f luorophcnoxy ) phenoxy ] ethyl] -5H- imidazo- 
[ 4, 5-c] pyridine ; 

3 - [ 3- [ 4 - ( pheny Imethy 1 ) phenoxy ] propyl ]-3H-imidazo[4,5-c] 
pyridine ; 

l_ [ 3 - [ 4 - (phenylaethyl ) phenoxy ] propyl ] -IH-imidazo [ 4 , 5-c] 
pyridine; 

5- [ 3 - [4 - (phenylmethyl) phenoxy ] propyl] -5H-iinidazo[ 4 , 5-c] 
pyridine ; 

7- [ 2 - [ 4 - ( phenylmethyl ) phenoxy ] ethyl ] -7H-pur ine ; 
9- [ 2- C 4- (pheny methyl) phenoxy ]ethyl] -9H-purine; 

1- [ 2- [ 4 - (phenylmethyl ) phenoxy ] ethyl ] -IH-pur ine ; 

3- [ 2- [ 4- ( phenylmethyl ) phenoxy ] ethyl ] -3H-pur ine , 

monohydrochloride ; 

3- [[2,3-dihydro-5-(phenylmethyl)benzo[b]furan-2-yl]- 
methyl ] -3H-imidazo(4 , 5-b) pyridine, monohydrochloride ; 

1- [ [ 2 , 3-dihydro-5- (phenylmethyl) benzo[b] furan-2-yl]- 
methy 1 ] - IH- imidazo [ 4 , 5-b ] pyridine ; 

4- [[2,3-dihydro-5-(phenylmethyl)benzo[b]furan-2-yl]- 
inethyl]-4H-imidazo[4,5-b]pyridine, hydrochloride; 

3 - [ [2 , 3-dihydro-5- (phenylmethyl )benzotb] furan-2-yl]- 
methy 1 ] -3H-1 , 2 , 3-tria2olo [ 4 , 5-b]pyridine ; 

2- [ [ 2 , 3-dihydro-5- (phenylmethyl) benzo [b] f \aran-2-yl]- 
inethyl]-2H-l, 2, 3-triazolo[ 4, 5-b] pyridine; 

1- [ [ 2 , 3-dihydro-5- (phenylmethyl) benzo [b] f uran-2-yl] - 
nethyl-lH-lV2- 3-tria2olo[4 . 5-b]pyridine; 

2 - [ [ 2 , 3-dihydro-5- (phenylmethyl) benzo [b] f uran-2-y 1 ] - 
methyl] -2H-1, 2 , 3-triazolo[4 , 5-c]pyridine, 

monohydrochloride; 

1- [ [ 2 , 3-dihydro-5- (phenylmethyl) benzo[b] f uran-2-yl] - 
methyll-lH-l,2,3-triazolo[4,5-c)pyridine, 

monohydrochloride ; 

1- [ 2 - 1 4 - (phenylmethyl) phenoxy] ethyl ] -iH-benzimidazole- 

5- amine; 

1- [ 2- ( 4- (phenylmethyl) phenoxy] ethyl] -IH-benz imidazole- 

6- amine; 

1- [ 2- [ 4 - (pheny imethyl) phenoxy ] ethyl ] -IH-imidazo [ 4 , 5-b] - 
pyridinium 4-oxide; 
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3- [ 2- [ 4- (phenylBcthyl) phenoxy ] ethyl ] -3H-imidazo [ 4 , 5-c] 
pyridiniujB, 5-oxide; 

1- [2- [ 4- (phenylnethyl) phenoxy 3 ethyl ] -IH-imidazo [ 4 , 5-c] 
pyridinium, 5-oxide; 

1- [ 2 - [ 4 - ( pheny laethy 1 ) phenoxy ] ethyl ) - 2 -pyrrol idine- 
methanol, aonohydrochloride; 

1- [ 2 - [ 4 - (pheny Imethyl ) phenoxy ] ethyl ] -3 -pyrrol idinol ; 
hexahydro-1- [ 2- [ 4- (phenylnethyl ) phenoxy ] ethyl ] -IH- 
azepine, monohydrochloride.; 
1- [ 2- [ 4 - (phenylnethyl ) phenoxy ] ethyl ] azocine , 
monohydrochloride; 

2 . 5- dimethyl-l- [ 2- [ 4 - (phenylnethyl ) phenoxy ] ethyl ] - 
pyrrolidine, monohydrochloride; 

2S- (methoxymethyl) -1- [2- [ 4- (phenylmethyl ) phenoxy ] - 
ethyl] pyrrolidine, monohydrochloride; 
1 - [ 2 - [ 4 - ( phenylnethyl ) phenoxy ] ethyl ] piper idine , 
monohydrochloride; 

2 . 6- dimethyl-l- [ 2- [ 4- (phenylnethyl) phenoxy ] ethyl ] - 
piperidine, monohydrochloride; 

1- [ 2 - [ 4 - (pheny Imethyl ) phenoxy ] propyl ] piperidine , 
monohydrochloride; 

hexahydro-1- [ 2- [ 4- (pheny Imethyl) phenoxy ]propyl ] -IH- 
azepine, monohydrochloride; 

[ 2 - [4 -( pheny Imethyl ) phenoxy 3 butyl 1 pyrrol idine , 
monohydrochloride; 

2 - ( 4 - ( pheny Imethyl ) phenoxy ] ethyl ] - 1- [ 2 -pheny Imethyl 3 - 
pyrrolidine, monohydrochloride; 

ethyl beta-[ [3-[4- (phenylmethyl) phenoxy] propyl 3 amino3 • 
4-pentynoate; 

ethyl beta-[ [2-[4-(phenylmethyl)phenoxy3ethyl3amino3- 
4 -pentynoate ; 

pheny Imethyl 3 - [ 1 3 - [ 4 - ( phenylnethyl ) henoxy ] propyl 3 
(2-propenyl) amino] propanoate; 
ethyl [ [4-(4- (phenylmethyl) phenoxy 3butyl 3- 
5 (2-propenyl) amino 3 propanoate; 

ethyl 3 - ( methyl - [ 3 - [ 4 - ( phenylnethyl) phenoxy 3 propyl 3 - 
amino 3 propanoate ; 
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»ethy 1 3 - [methyl [ 3- [ 4- (phenylmethy 1 ) phenoxy] propyl ) - 
amino Ipropanoate, hydrate; 

ethyl 3-[ [3-[4-(phenylniethyl)phenoxy]propyl] 
( pyr idin-3 -y Imethy 1 ) amino ] pr opanoatc ; 

ethyl [methy 1 [ 4- [ 4- (phenylmethy 1 ) phenoxy ] butyl ] amino ] - 
propanoate, triethylamine salt; 

1, l-dimethyl-3-( [3-[4-(phenylmethyl)phenoxy]propyl] 
amino] propane 1; 

phenylBethyl 2 ,2-di»ethyl-3-[»ethyl[3-t4-(phenyl»ethyl) 
phenoxy ] propyl ] amino 1 propanoate ; 

l_ J 2- [ 4 - (pheny methyl) phenoxy J ethyl) -4-piperidine- 
carboxylic acid hydrazide; 

N-[2-(aminocarbonyl)ethyl]-l-[2-t4-(phenylmethyl)- 
phenoxy ] ethyl ] -4-piper idinecarboxamide ; 
N-methyl-3 - [ ( 3 - [ 4 - (phenylmethy 1 ) phenoxy ) propyl ) amino ] - 
propanamide ; 

3 _ [ [ 3 - [ 4 - (phenylmethy 1 ) phenoxy ) propyl ] amino ) propanamide ; 
1- ( 4 -morpholinyl) -3- [ [ 3- 1 4- (phenylmethyl) phenoxy 1 - 

propyl ] amino] -1-propanone ; 
0 i-[2-(4-(phenylmethyl)phenoxy)ethyl]-3-pyrrolidine- 

carboxamide; 

1- 1 2 - ( 4 - (phenylmethyl) phenoxy ) ethyl ] -3 -pyrrol idine- 
acetamide; 

[ 1- [2- [ 4-..(phenylmethyl) phenoxy ] ethyl] -2S-pyrrolidin-2- 
5 yi]methyl N-phehylcarbamate; - 

1 - [ 2 - [ 4 - ( phenylmethyl ) phenoxy ] ethyl ] -4 -piper idine- 
carboxylic acid, monohydrochloride, hydrate; 

1- [ 3 - [ 4- (phenylmethyl) phenoxy ] propyl ] -2S-pyrrolidine-2- 

carboxylic acid; 
0 3-[[3-[4-(phenylmethyl)phenoxy]propyl)aminolpropanoic 

acid; 

2- methyl-3-[methyl[3-[4-(phenylmethyl]propyl]amino]- 
propanoic acid; 

3- { [4-(4-(phenylBethyl)pheno)cy]butyl)aainolpropanoic 
15 acid; 

3-(incthyl[3-[4-(phenylmethyl)phenoxylpropyllainino]- 
propanoic acid; 
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l-[ 2- [ 4- (phenylmethyl) phenoxy) ethyl] -3-pyrrolidinaminc, 
dihydrochloride ; 

N- [ 1- [ 2- [ 4- (phenylmethy 1 ) phenoxy ) ethyl ] pyrrolidin-3 -y 1 ] 
urea ; 

5 alpha-chloro-N- [ 1- [ 2- [ 4- (phenylmethy 1 ) phenoxy ] ethyl ] pyr 
rolidin-3-yl]acetaaide, nonohydrochloride ; 
1- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl] -4-piperidinajnine ; 
N- [ 1- ( 2- [ 4- (phenylmethy 1) phenoxy ] ethyl ] piper idin-4-yl ] - 
urea; 

10 hexahydro-l- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl ]pyrazine , 
dihydrochloride ; 

hexahydro-4 - [ 2- ( 4- (phenylmethyl ) phenoxy ] ethyl ] - 

1- pyrazinethioamide; 

hexahydro-4- [ 2- [ 4- (phenylmethyl ) phenoxy ] ethyl ] - 
15 i-pyrazinecarboxamide; 

hexahydro-l-methylsulf ony 1-4- [ 2- [ 4- (phenylmethyl) - 

phenoxy]ethyl]pyrazine; 

N- 1 2-alpha-methyl-l- [ 2- [4- (phenylmethy 1) phenoxy ] ethyl] - 
piper idin-4-beta-yl ] acetamide ; 
20 4-hydroxy-ci8-2-methyl-l- [ 2- [ 4- (phenylmethyl ) phenoxy ] - 
ethy 1 ] piper idine , aonohydrochlor ide ; 

2 - [ 4 - (phenylmethyl ) phenoxy ] ethanamine , 
monohydrochlor ide ; 

( ± ) ethyl 2-methyl-l- [ 2- [ 4 - (phenylmethyl) phenoxy ] ethyl ] - 
25 piperidine-4-carboxy later ^^^^ ■ 

phenylmethyl 3- [ [ 3- ( 4 -phenoxyphenoxy ) propyl ] amino ] - 

propanoate; 

phenylmethyl 3- [methyl [ 3- (4-phenoxyphenoxy) propyl] - 
amino ) propanoate ; 
3 0 methyl 8- (2- ( 4- (phenylmethyl ) phenoxy ] ethyl ] -8- 
azabicyclo [3.2.1] octane-3 -carboxy late ; 

3 - [ [ 3- ( 4 -phenoxyphenoxy) propyl ] amino ] propanoic acid ; 
ethyl 1- [ 2- (4-phenoxyphenoxy) ethyl ] piperidine-4 - 
acetate, nonohydrochloride; 

35 ethyl i-[2-[[5-(phenylmethyl)thien-2-yl]oxy]ethyl]- 

p iperidine-4 -carboxy late ; 
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3- [methyl [ 3- ( 4-phehoxyphenoxy) propyl ] amino ] propanoic 
phlnylmethyl 3-1 14- (4-ph.noxyphenoxy) butyl] amino ]- 

5 5!Ii- [ 2- (Phenylmethyl) phanoxy ] athyl]piperidin-4.yl ] - 

IH-tetrazole; 

(cis)-2R,6-dimethyl-l-[2-t4-(phenylmathyl)phenoxy)- 

ethy 1 ] piper idinc-4-carboxamide ; , , ^ 

3-rr4.(4-phenoxyphenoxy)butyl3aminolpropanoic acid; 
Lo ethyl i-(2-[4-[ [3-f luorophenyDmethyllphenoxyJethyl]- 
piperidine-4-carboxylate; 

ethyl i-[2-[4-(2-thienylmethyl)phenoxy]ethyl]- 
piperidine-4-carboxylate; 

3 - [ [ 3 - 1 4 - [ ( 4 - f luoropheny 1 ) methyl ] phenoxy ] propyl ] - 
15 »ethylamino]propanoic acid, monohydrochloride; 

«ethyl 3-[methyl[3-[4-(2-thienylmethyl)phenoxy]propyl]. 

^ amino ipropanoate; . i 

3-[methylt3-[4-(2-thienyl»ethyl)phenoxy]propyllamxno]- 

propanoic acid, monohydrochloride; 
20 i.l2-(4-phenoxyphenoxy)ethyl]piperidine-4-carboxylxc 

acid, monohydrochloride; , , 

methyl 3-[3-[4-[ (4-f luorophenyl)Bethyl]phenoxylpropyl]- 

inethylamino]propanoate; 

ethyl i-t2-[4-[ (4-f luorophenyl)methyl]phenoxy]ethyl] 
25 piperidine-4-carboWlater -^^^^^^^ . . - 

ethyl i-[2-(4-(3-thienylBethyl)phenoxy]ethyl]- 
piperidine-4-carboxylate; 

Lthyl 3-[methyl[3.(4-(3-thienylmethyl)phenoxy]propyl]- 

amino ipropanoate; ^ ,^4.w„i,_ 

30 5-[2.»ethyl-l-[2-(4-(phenyl»ethyl)phenoxy]ethyll 

piperidin-4-yl]-lH-tetra20le, monohydrate; 
methyl 3-[ [3-(4-(4-f luorophenoxy)phenoxy]propyl]- 
Bethylamino]propanoate; 

1- r 2- [ 4- ( (4-f luorophcnyl) methyl]phenoxy] ethyl] - 
35 piperidine-4-carboxylic acid, monohydrochloride; 

1- ( 2- ( 4- ( 3-thienylmethyl) phenoxy 1 ethy l]piperidine-4- 

carboxylic acid, monohydrochloride; 
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3 - [methyl ( 3 - [ 4 - (3 -thienylnethyl) phenoxy] propyl ] amino ] - 

propanoic acid, monohydrochloride; 

ethyl 1- [ 2- [ 4- (4-£luorophenoxy) phenoxy ) ethyl] - 

piper idine-4-carboxy late, monohydrochloride; 
5 1- [ 2- [ 4- (4-f luorophenoxy) phenoxy ] ethyl]piperidine-4- 

carboxylic acid, monohydrochloride; 

l«[2-C4-[(3 - f luor opheny 1 ) methyl ] phenoxy ] ethyl ] -4 - 

carbojcylic acid, monohydrochloride; 

5-pheny lmethyl-2- [ 2- ( l^pyrrolidinyl) ethoxy ] pyridine ; 
1 0 methy 1 ( c is ) -2R , 6-dimethy 1- 1- [ 2- [ 4 - ( pheny Imethy 1 ) - 

phenoxy ] ethyl ] piper idine-4 -carboxy late ; 

ethyl 3 - [ ( 4 - 1 4 -phenoxyphenoxy ] butyl ) amino ] propanoate ; 

1 - [ 2 - [ 4 - ( 2 - thieny Imethy 1 ) phenoxy ] ethyl ) piper idine-4 - 

carboxy lie acid, monohydrochloride. 
15 The compounds of the invention are prepared from 

readily available starting materials by any of the 

following alternate processes in a conventional manner. 

The following reaction schemes describe methods which 

can be employed for preparing the compounds of formula 
20 I, including starting materials, intermediates and 

reaction conditions. The following terms, as used 

herein, have the definitions which are given in the 

table below. 



25 
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DEFTWTTIONS 



NMMo N-nethylaorpholine-N-oxide 

Me methyl 

5 sitBuMe^ t-butyldimethylsilyl 

nBuLi n-butyllithium 

XHF tetraOiydrof iiran 

EtjO diethyl ether 

EtOH ethyl alcohol 

10 Pd/C palladium on carbon 

f^Yh trif luoroacetic acid 

EtjSiH tri ethyls ilane 

.pgj^P tetrabutylammonium fluoride 

DMF dimethylf ormamide 

15 nBu4NBr tetra-n-butylammonium bromide 

Tsci tosylchloride or p-toluenesulf onyl 

chloride 

'PsO tosylate or p-toluenesulf onate 

MeOH methyl alcohol 

20 AcOH acetic acid 

Bn benzyl 

DEj^ diethylazodicarboxylate 

PhjP triphenylphosphine 

MCPBA metachloroperbenzoic acid 

25 LAH ' " lithium aluminum hydride 

j^sOH tosic acid or p-toluenesulf onic acid 

LDA lithium diisppropylamide 

DSC disuccinylcarbonate 

nBuOH ^ n-butyl alcohol 

3 0 TFAA trif luoroacetic anhydride 

MejSnNj trimethyl-tin azide 

XMS trimethyl silyl 

j^^Q acetic anhydride 

p^Q ' acetate 

35 EtOAc ethyl acetate 

Hep heptane 
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Preparation of the compounds of formula I may be 
accomplished via one or more of the synthetic , schemes 
which are set forth hereinafter. 

schemes 1-4 depict various methods for preparing 
5 substituted phenols of the formula Ar'-Q-Ar^-OH, wherein 
Ar' and Ar'are independently phenyl, substituted phenyl, 
pyridyl or thienyl moieties. 
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5 



a) nBUJ.TVF.-78t;AfiCHO. 

b) ArUorAriMgBr. EtjO.-Zfift, 

c) EtbKN«BH4. 

d) EtOH, 4% Pd^. Hj or CHjCb. TFA. E^SiK 
•M BBrj,CH2Cb,-7tfC. 

•3) TH^.TBAF. 
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sch«.. 1 sfo« """"^ producing =eBpom,ds of 
, . K-r'-ca -Jir^-OH xherein Ar* i» a phenyl 
""U: =h». T".how. tvo r.l.t.d pr.our.or compound. 
^r„n!^ »y be employed .s . starting material 
l„d 1 is an al^lated or silylat«l deriv.tive of 
5 co-pound 1 » an ^ ^.^^..j. , 

p-bromophenol. * =on 

.„«o,,-«tno^-oI i^.^ ^» by .ilylation 

nand. compound i J^^^^^i^ilyl ohloride or 

of p-broBophcnol with t outyi f j -ither 
=ilvlating agents (s.e. Example 2) . In either 
10 other sUylating g tert-butyl 

event. xow teBpereture. suoh 

't'trTH at - and ^.nohed with an aryl.ldehyde 

^L'cHoTto yield coBpound 3. similarly, starting from 
m V "I p ...thoxyoenzaldehyde or a ailyl.ted 
" in Xl-of ;-hydro.yb.n»ld.hyd. ^"^.J-^^ ^ 

„y be employed, compound 2 may b. ""f ^, 
IZl lithium (AT'U) or aryl magnesium bromid. <« MgBr) 
« iieid oompound ^. Beg-rdLss of which rout. » 
,0 cho«n oompound 3 is reduced, e.g., by hydrogenation 
Iv" plnadlum on carbon or with triethylsilane. to 
over P»""^ compound 4 is readily deprot.cted 

provide compound 4. compo 

using TBAF in THF (desilylation) cr using BBr, in 
merh^lL^chloride at -,.•= (deamlation, to provide 

" =°°''°:::pounds 3 Of the formula «-.c„,-«^-OH. wherein 
i. /p.ra-halo,en-substituted phenyl mol.ty, such 
rompounds'are preferably provided by sodium borohydride 
.edLtion Of a compound ' to ----^t ^ 
3 0 followed by hydrogenation as descriD 

compound 5 . 
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a) ATCOCI. CHjCb. Pyridine. 

b) ACb. 16CfC. 5 min. 

c) NaBH4/EtOH. 

d) TFA. CHzCb. EtaSiK 



ArCHj- 




scheme 2 depicts the preparation of compounds of 
formula Ar«-CH,-Ar^-OH wherein -Ar»-OH is a substituted 
phenol R»(R')PhOH and R' and R* are as defined 
hereinbefore. In this reaction sequence, the 
substituted phenol 7 is reacted with a suitable aryloyl 
chloride to give the intermediate aryloyl ester (not 
shown) which is heated to a temperature of about 160 'C 
in the presence of AlCl, to promote Fries rearrangement 
which affords the desired compound 8, having the 
specifically substituted Ar» moiety. Cbmpound 8 may be 
reduced utilizing the two-step reduction sequence 
15 (Scheme 1, steps (c) and (d) ) to provide compound 9. 



10 
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An-OH 



a ^ An-OAra-OMe ^ * An-OVkraOH 



a) KOH. l-Ara-OMe.CJ', 160tf. 

b) CH2Cb. BBra. -7tfC. 

scheme 3 shows a general method for the 
10 preparation of phenols of the formula Ar'-O-Ar'-OH 

wherein Ar« is a substituted phenol. Ar» may be any 
substituted arylphenol which is capable of reacting 
with 4-iodoanisole in an Ullman coupling reaction, 
see. A. Moroz. et al., J?us5. Chem. Rev. 43. 679 (1974). 

15 The Ullman reaction is carried out conventionally m 

the presence of activated copper or copper iodide at a 
temperature of about ISO'C to 200'C. A particularly 
preferred substituted phenol for providing compounds of 
the present invention having a substituted Ar' moiety is 

20 4-f luorophenoi. 
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Scheme 4 



a 

NH2 




15 

a) AnOH, Cul, K2CO3. 

b) 4N+I2SO4. NaNOj. 

20 scheme 4 shows a synthesis for making compounds of 

the formula Ar»-0-pyridyl-OH {i.e., Ar^ is pyridyl) . In 
the reaction, 2-amino-5-bromopyridine is combined with 
an excess of a suitable phenol (Ar*OH) and coupled 
utilizing the Ullman reaction, essentially as described 

25 with reference to Scheme 3, to provide, the 

aminopyridine derivative XO. Compound XO is diazotized 
with sodium nitrite/HjSO^/HjO and decomposed to afford 
compound XX. 



30 
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srhene 5 



Ari-Q-Ar2-YH 

12 

Where QsCHj.O.CHjO 
O 

_CH=CH— . NH or — C— 
andY=-O-^-NH"0r-S-. 



Ari-Q-Ar2- 




a) Chloroethyiaminoakyl. DMF. K2CO3 - 5(W(f C. 

0 

b) where 



1) NaBH4 

2) EtaSiH 



5 



10 



15 
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scheme 5 shows the preparation of compounds of the 
general formula Ar'-Q-Ar'-V-R-Z (Formula I) from 
compounds of the formula Ar'-Q-Ar^-YH (12) (wherein R is 
ethylene, Y is -0-, -HH- or -S-, R» and R" are 
5 independently hydrogen or lower alkyl, and wherein Ar*, 
Q, Ar^, and Z are previously defined) . Compounds of the 
formula Ar*-Q-Ar*-YH may be made in accordance with 
Schemes 1-4 or may be obtained commercially, including 
4-hydroxydiphenylmethane, 4-hydroxyben2ophenone, 4- 

10 benzyloxyphenol, etc. 

A compound of the formula Ar'-Q-Ar'-YH (12) may be 

converted into a compound of the present invention via 

alkylation with any of a variety of 

chloroethylaminoalkyl analogs, wherein the aminoal)cyl 
15 moiety may be cyclic or acyclic. Where Q is carbonyl, 

the carbonyl moiety of compound 13 is reduced to -CHj- 

as depicted in steps (c) and (d) of Scheme 1 to afford 

compound X4 • 
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Seheme 6 



Ar<-Q-Ar«-OH 

IS 



Ar^-Q-Afa-O" 



,0H 



16 



15 



20 



17 



Ari -Q-Af2^0^^(^Z 
i« 

a) Elhytene Cartxsnate. DMF. nBu4NBr. 140t. 

b) TsCI. Pyridine, CH2CI2. 0°C (m = 0). 

c) NaH. DMF. CK^^eC^Br. 50«C. 

d) DMF. K2C03. ZH..wher8inZ is defined hereinbefore. 
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ScheBe 6 shows a presently preferred method for 
preparing compounds of the formula Ar'-Q-Ar'-O-R-Z, 
wherein R is a linear alkylene moiety. Scheme 6 depicts 
alternate reaction pathways for adding an alkylene 

5 linker moiety, R (as defined in formula I) to the 

phenolic hy«iroxyl group of compound 15, which alkylene 
linker terminates in a reactive halogen or tosylate 
group, m the pathway which provides compound X7 
Wherein R is ethylene (i.e., R provides a 2 carbon 

10 linker) compound 15 is reacted with ethylene carbonate 
in DMF in the presence of nBu^NBr to give compound 16 
which is subsequently reacted with tosylchloride m 
dichloromethane and pyridine to provide compound 17 
wherein X is -OTs. 

Where R is a C,-C, alkylene moiety, compound 15 is 
reacted with CH,Cl- (CH,) .-CH,Br (wherein m is 1-4) in the 
presence of DMF and NaH to provide compound 17 wherein 

X is CI. . . . 

20 compound 17 is reacted with a nitrogen containing 
compound of the formula ZH in DMF at 60- in the 
presence of K,CO,. to give compound 18, wherein Z is an 
acyclic amine moiety, a monocyclic or bicyclic amine 
n.oiety or a monocyclic or bicyclic heteroaromatic 

25 moiety as defined, hereinbefore, with, reference to 
compounds of Formula I. 
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Scheme 7 



CuO 




If 



1) 2nBuLi^F 

2) An-CHrBr 



ae 



TsCI 
pyridine 



21 




2H. K2CO3 

DMF eo'c. 



m = CM 
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scheme 7 describes a method for making compounds 
of the Formula I wherein Ar' is thicphene. The 
synthesis entails reaction of 2-bromothiophene or 2- 
iodothiophene with a terminally substituted diol of the 
5 formula CH,OH- (CH,).-CH,OH wherein » - 0-4. Such diols 
include ethylene glycol, 1,3 propanediol, 1,4 
butanediol and 1,5 pentanediol and 1,6 hexanediol. The 
reaction is carried in the presence of copper {II) 
oxide in the diol as solvent at 120 'C to afford 

10 compound 19. Compound 19 is lithiated on the thiophene 
ring with nBuLi (2 equivalents) in THF at -78-C to 
produce the corresponding 5-lithio anion of compound 19 
which is then quenched with a suitable 
arylmethylbromide (Ar'CH,Br) , for example, 

15 benzylbroaide, to afford compound 20, which may be 
converted into compound of Formula I via tosylation 
followed by displacement as described in Scheme 6 (20 - 
21 - 22) . 



20 
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Scheme B 




a) H2f4% Pd/C. ElOK 

b) NaK DMF. An-CHiBr. 



Scheme 8 describes the synthesis of compounds of 
5 Formula I wherein -Q-Ar^- is "-CHjO-phenyl-" and Ar' may 
be any of a variety of aryl moieities (see, for 
example, Table 13 ^ > The synthesis starts with a 
compound of Formula I wherein Ar*-*Q- is Ph-CHj-O- (23), 
and debenzylates the compound, employing Hj, 4* Pd/C, 

10 EtOH, to afford intermediate phenol 24 which is 

alkylated in the presence of NaH in DMF with any of a 
variety of arylme thy bromides to afford compound 25. 
Suitable arylmethylbromides include, but are not 
limited to the arylmethylbromides enumerated with 

15' reference to Scheme 7. 
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10 



AT^^I^^j^ 2-step reduction 



26 



15 



20 




a) Afi, ACb. Benzene. 7(fC. 

b) HO-R-Z Bereene. NaH. 

c) EtOH. NaBHi. 

d) 4% Pd/C. MeOH/40%AcOH. 



0-R— Z 



29 



25 



30 



35 



scheme 9 generally depicts methods for preparing 
compounds of Formula I wherein Ar^ is a 2,5- 
disubstituted pyridinyl moiety. Such compounds of the 
present invention may be prepared starting from the 
acid chloride of 2-chloro-5-pyridine-carbcxylic acid. 
The acid chloride 2t is combined with a suitable aryl 
compound (Ar') and reacted under Friedel-Crafts 
acylation conditions to provide the chloropyridinyl 
containing ketone 27, .which is reacted with a suitable 
hydroxyalXylamine of the formula HO-R-Z, wherein R and 
Z are as defined hereinbefore, to yield compound 28 
which is subject to a 2-step reduction (shown in steps 
(c) and (d) of scheme 1) to provide compound ,29 which 
is a compound of Formula I. 
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«Seheme 10 



BnO 



OH 



30 



31 R*? 



r 

R21 



33 




a) TsCI.' Pyridine, CH2CI2 

b) DMF.K2CO3 

c) H2/Pd.ElOH 

d) Ari-Q-Ar2-0H. DEAD. PhaP. TWF, 
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Scheme 10 describes preparation of a variety of 
compounds of the formula HO-R-2 33 wherein R is 
alkylene and Z is defined hereinbefore. These 
compounds may be employed in the methods described in 
5 Scheme 9, step b. In Scheme 10, a benzyloxyalcohol 30 
is converted into the corresponding tosylate 31 by 
reaction with tosylchloride in the presence of pyridine 
and methylene chloride at 0*C which is reacted with a 
secondary amine of the formula 




15 

in DMF at 60 •C, in the presence of KjCO, to provide 
compound 32. Compound 32 is hydrogenated [Hj/Pd, 
ethanol] to afford compounds of the formula HO-R-Z 
(33), wherein R is alkylene, and coupled to compounds 
20 of the formula Ar*-Q-Ar^-OH (see schemes 1-4) in the 
presence of diethylazodicarboxylate (DEAD) and 
triphenylphosphine in THF (O. Mitsunoba, Synthesis, 1, 
(1981)) to provide compound 34 which is a compound of 
Formula I. 

25 In another of its embodiments the present 

invention entails the compound of the formula 




wherein r is 1 or 2, and Ar', Q, X and Z are as defined 
hereinbefore. In this embodiment of the invention the 
compounds are rotationally constrained by fusion of a 
35 portion of the lin)cer group R to the Ar^ moiety through 
a 5- or 6-membered fused ring (i.e., dihydrobenzofxiran 
or tetrahydrobenzopyran) . 
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scheme 11 



10 



15 



where X-CH.N. 



Ra 



Ra 

(2) A 230'C. 

(3) CHCb mCPBA. ^ ffa 



b TsCI pyridine. CH2CI2. 0"C. 
c. ZH. DMF. KjCOs. , H. tower aBcyl. 

With^ reference to Scheme 11, compound 35 is 
alkylated in DMF in the presence of sodium hydride with 
allylbromide or a 2-»ethyl substituted allylbromide to 
afford the corresponding O-allyl ether (not shown), 
which is heated to 230»C in a Claissen rearrangement 
reaction, followed by oxidative cyclization with 
netachloroperbenzoic acid (mCPBA) in chloroform to 
yield the alcohol 3«. Alcohol 36 is reacted with tosyl 
chloride in pyridine/methylene chloride mixture at 0*0 
to afford the corresponding tosylate 37, which is then 
condensed (in DMF in the presence of potassium 
carbonate) with a primary or secondary amine, ZH, or an 
aromatic nitrogen containing heterocycle, ZH, wherein Z 
is define hereinbefore to afford compound 38 which is a 
compound of formula I. 
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Sehene 12 




44 

O 

a. ciA<^.KH.TWF. Aft^ 

b. (1) Sec BuU. EtjO. 7MEDA; 
(2) DMF. 

c. ,**^^N^^.El20. 

d. (1) SQj/pyridine. THF; 
(2) LAH. 

e. mCPBA.CHCb.tfC. 

f. TsOH.CHCb. 
Q. TsCI. pyridine. CHjClj.Ot. 
h. 2H.K2CO3.DMF. 
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Schene 12 shows a method for preparing compounds 
of the present invention from phenols of the formula 
35. Phenol 35 can be transformed into 
tetrahydrobenzopyran analogs via the following six-step 
5 (steps (a) -(f)) procedure. In step (a) , the phenol 35 
is converted into its corresponding diethylcarbamate 39 
employing diethylcarbamoylchloride, KH, and DKF. In 
step (b) , the diethylcarbamate compound 3» is then 
ortho-lithiated (sec.butyllithium, Et,0, TMEDA) and 
10 quenched with DMF to afford aldehyde 40. The 

aldehyde 40 is reacted with allylmagnesiun bromide in 
step (c) and the resulting alcohol 41 is reduced and 
deprotected in step (d) utilizing sulphur- 
trioxide/pyridine in THF, followed by addition of 
lithium aluminum hydride to afford phenol 42, which is 
substituted with but-3-ene in the position ortho to the 
phenolic hydroxyl. Phenol 42 is oxidatively cyclixed 
in two steps, via epoxide 43 utilizing mCPBA in CHCl,, 
followed by acid-catalyred epoxide ring opening with 
tosic acid in CHCl, in step (f) to afford the 
tetrahydrobenzopyran containing alcohol 44. Alcohol 44 
nay be further converted into compounds of the formula 
I, via formation of the corresponding tosylate 45, 
followed by displacement with compounds of the formula 
25 ZH, as -described in Scheme 6. . , 
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Ar<-Q-Ar2-0H 

IS 



OtBu 



47 



4S 



OH 



10 



Ar-Q-Ar«-0 

50 



An-Q-Ar«-0^ 



X 

r^otBu 



49 



20 



a) THF, NaH. iBulylbromoacetate. 

b) THF. LAH. « ^ . 

c) THF. LDA. -TS'C; R^X. wherein 
R23 is bwer alkyi or benzyl and 
X is Br or I 
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Scheme 13 represents an alternative procedure to 
that shown in Scheme 6 for attaching an hy doxy ethylene 
moiety to phenols of the formula Ar^-Q-Ar^-OH (15) . In 
the methods depicted in Scheme 13, phenol 15 is 
5 alkylated with t-butylbromoacetate in THF in the 

presence of sodium hydride to yield t-butyl ester 47, 
which is then reduced with LAH in THF to afford the 
hydroxyethylene substituted analogs, Ar^-Q-Ar^-O-CHjCHi- 
OH 48. 

10 In an analogous reaction sequence, t-butyl ester 

47 may be alpha-alkylated via reaction with LDA in THF 
at -78*0, followed by quenching with an alkylhalide 
(R^X) at -78 •C. The resulting alpha-substituted ester 
49 is reduced (LAH in THF) to afford compound 50 having 

15 a branched alkylene moiety. 

The synthetic route described in Scheme 13 
provides compounds which may be employed in steps (c) 
and (d) of Scheme 6 to provide compounds of Formula I 
having a linear or branched alkylene moiety. 



20 



wo 96/10999 



PCT/US95/I2367 



- 53 - 

Scheme 14 



4» O - O 

Rn 

b 



R a H. CH3. CHjCHa or benzyl 



R» 

a) TFA. CHiCk. MeOK 

b) Disucdny1caitx)nate, OMF, Pyridine, ^N'^ ^ 

c) THF. LAH N|,/ 

R» 

wherein W ' does not contain ftjnctionaity 

>-' 

reactive towards LAH reduction. 
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Sche»e 14 describes yet another synthetic pathway 
utilizing t-butyl ester 12 as a starting material for 
the preparation of compounds of Formula I. Here, the 
t-butyl ester is deprotected with trif luoroacetic acxd 
5 in methylene chloride to afford the corresponding acxd 
51 which is then coupled to an amine compound of the 

formula HN'^") using DSC in pyridine and DMF to yield 



amide 52. As depicted, R» and R" are independently 
hydrogen or alJcyl and optionally the defined amine may 

10 be a cyclic amine. Amide 52 may be reduced with 

lithium aluminum hydride in THF to give compound 53, 
provided that neither R»nor R^' is (nor comprises) a 
functional moiety, such as an amide, ester, nitrile or 
the like, Which is reactive toward LAH. Compound 53 is 

15 a compound of formula I. 
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Scheme 15 



R». CI "'"v 



Afi-OAfa-OH 



S4 




Ra/ »• Rj/ 



a) CMoroacetylcttoride. CH2Cl2/Pyridine. CfC. 

b) DMF.NaH. 

c) LAH.THF. 



Wherein h does not contain functionality 
reactive towards LAH reductioa 

Scheme 15 depicts a preferred method for preparing 
compounds of Formula I which comprise sterically 
hindered amines such as 2 , 6-dimethylpiperidine, 2,5- 
dimethylpyrrolidine and the like. In this method, the 
sterically hindered amine is acylated with 
chloroacetylchloride in methylene chloride/pyridine at 
0*C to afford a-chloroamide 54. Alkylation of a phenol 
of the formula Ar'-Q-Ar^-OH with the «-chloroamide 54 
[DMF,NaH] affords amide 55. Provided that the amide 
group of compound 55 is the only moiety which is 
reactive toward LAH, reduction of compound 55 with LAH 
in THF provides a compound 56 which is a compound of 
Formula I. 
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•I 



n=1-4 



OMe 



II ^ OMe 



R2 »• CHO 



10 



a. DMF.NaH. Br^fJ^ 

OM« 

b. THF.HjO.catTsOH. 

c. EtOH. KOH. NaBHgCN; HtT 



scheme 16 describes yet another method for 
preparation of compounds of Formula I in which compound 
15 is alkylated with a bromodimethyl acetal («0) in DMF 
in the presence of NaH to afford acetal 57. Subsequent 
deprotection with toluene-4-sulfonic acid in THF/H,0 
affords intermediate aldehyde 58 which is reductively 
aminated [EtOH, KOH, NaBH,CN] with an amine of the 
formula HNR'R' to afford compound 5» which is a 
compound of Formula I. 
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M 



CI (m«1-3) 



MeNH] (40% aq) * 100 foU excess 



^^COjBn or ^^cOjMe 



An-Q^r3-0. 




COjFP^ (R'*)-Ba tower tkyl 



R« Bn 



Me 



R-Me 

HCI(6N) 
7VF A 



Me 

t 



.HCI 
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scheme 17 shows a preferred nethod for preparing 
compounds «3 and C4 employing an intermediate chloride 
60 as an alternative to using the corresponding 
tosylate. Compound 60 is aminated with a 100-fold 
excess of methylamine in acetonitrile at 60*0 - 70*0 to 
afford secondary amine «1. While compound 61 is a 
compound of Formula I, compound 61 may be further 
elaborated by reaction with a benzylacrylate ester or a 
methylacrylate ester to provide compound 62 which is 
also a compound of Formula I. Where the ester 62 is a 
benzyl ester, it may be converted into its 
corresponding acid 63 by hydrogenation (H,/Pd/EtOH at 2 
psi); and where ester 62 is alkyl ester, it may be 
converted into its corresponding acid as the 
15 hydrochloride salt 64 via hydrolysis with 6N HCl in THF 
at 60»C. 

Among the preferred compounds of the present 
invention are those in which the nitrogen-containing 
moiety (i.e., Z, as defined herein) comprises at least 
one polar moiety, such as a carboxylic acid or ester 
moiety or a carboxamide, acylhydrazide, alkylamide or 
alanineamide moiety or the like. 
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10 



H 



m CH,R» ' 



EtjO. cfx: I /\ 



« alkyl, branched alkyl, aryl. 

r 

Scheme 18 illustrates further modification of a 
compound 65 which is also referred to herein as a /5- 
alanine-based compound of Formula !• Compound 65, 
which is representative, is reductively aminated with a 
C1-C4 aldehyde or ketone included but not limited to 
formaldehyde, acetaldehyde, 1-propanal, acetone, 
methyl-ethyl ketone and the like to provide compound 66 
which is a compound of Formula 1. Compound 66 may 
optionally be converted tertiary alcohol 67 (also a 
compound of Formula I) by reaction with methylmagnesium 
bromide in ether at O^C. 
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gg^eme 19 



Ar1^H<^«-^^^>^ CHjI Me m« 

lit. w - 

n I CHjI 



Me Me Me 



Mel-CHjl •• 



5 scheme 19 illustrates a method for introducing one 

or two methyl substitution (s) into the backbone of the 
^-alanine moiety of compound 62. Compound " 
sequentially alpha-methylated by reaction "^J^^ .^^ - 
THrat -78-C followed by quenching with methyliodide to 
10 afford compound 68 or compound 69. 
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Schemes 20 and 21 show modification of a compound 
70 comprising an ester-containing Z group to produce 
compound 71 or compound 72 possessing a variety of 
polar substitutions. 
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scheme 20 




OsEt 



b) CO}Et 



c) --N^ 




nBuOH 



NH?CH3 ^ 
reuOH 



NH3 



:0NHCH3 



10 



15 



0 -Nl 




g) -NH-^^ 



h) 



H2O 

MeNH? 



HN O. 



H20 



O 



Scheme 20 depicts the modification of a compound 
70 which comprises an ester moiety in which the ester 
is modified by the addition of a nucleophile such as an 
amine or hydrazine to provide compound 71 as shown in 
the "Exemplified Reactions" set forth in equations (a)- 
(h) of Scheme 20. 
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R». 
-N. 



y 70 



C02R» 



1) NaOH/HjO p,,' 

2) HCin>F/H20 



Y 



or 



3) PdlC.H2,BOH 

^re-s Ar.Q-Ar«-Y-R- 
and RM g lower alM or bereyl 

PYBmplified R eadions 



a) 



b) 



c) -N 
I 

H 



COjBn 
^COjBn 



1,2 



1.2.3 



■1.2.3. 



0' 



-N 

I 

H 



,C02H 



C02Bn 



Me Me 



1.2.3 



Me Me 



,C02H 



e) -N 

I 

H 



.COsBn 



1.2.3 



I 

H 



-COjH 



0 -N 

I 

Me 



^COjBn 



1.2.3 



I 

Me 



,C02H 



scheme 21 shows the conversion of compound 70 

• o« «n ester Boiety to corresponding acid 

, 1 c .verolyi- v.t=h i. preferred where R » 
Ir .Uyl or b.n«yl; =r < = ) h,drc,.noly«s over 
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palladixia on carbon in EtOH, which is especially 
preferred where R is benzyl. 

Schemes 22 and 23 show alternative nethods for 
preparing a nitrile containing compound 74 which is a 
compound of Formula I and which conveniently may be 
employed as an intermediate in the preparation of 
various compounds of the present invention described in 
Scheme 24 below. 

Scheme 22 




ONH2 



Ari-Q-Ar2-0 



TFAA, pyridine 



74 



15 In Scheme 22 dehydration of a carboxamide 

containing compound 73 with trif luoracetic anhydride in 
pyridine/THF at 0*C affords the corresponding nitrile 
containing compound 74. 
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scheme 23 shows a synthetic route to compound 74 
which is analogous to Scheme 22. In Scheme 23, the t- 
butojcycarbonyl-protected (i.e., BOC-protected) 
piperidine amide 75 is dehydrated using the conditions 
described in Scheme 22 (TFAA/pyridine) to afford 
protected nitrile 76. Deprotection of nitrile 7« with 
trifluoroacetic acid in methylene chloride at O'C 
affords the corresponding secondary amine 77 which may 
be coupled to compound 17 essentially as described in 
scheme 6 (step d) to afford nitrile-containing 
15 compounds of the present invention, which may be 
utilized as described in Scheme 24. 



10 



wo 96/10999 



PCT/US95/12367 



- 66 - 
scheme 24 




a) NHjOH 

b) H2.4%Pcl/C.ElOH 
d) MesSnNb 



— « AT-Q-Ara-OR- 
H 



tetrazole > 
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scheme 24 shows several reaction pathways which 
be used to modify the nitrile moiety of compound 78 
to afford a variety of compounds of the present 

^s«nfi in step (a) the nitrile moiety of compound 
inventions, in ste^ \ f , ni- 

7, is condensed With hydroxylamine in an alcoholic 
solvent such as ethanol. propanol, butanol, or the IxXe 
!o afford the corresponding hydroxya»idine 79 which is 
a compound of the present invention as well as an 
intermediate for step (b) of this Scheme. Thus, m 
step (b) , hydroxyamidine 79 may be hydrogenated in 
ethanol over palladium on carbon to afford the 
corresponding amidine .0 which is a compound of the 
present invention. Alternatively, hydroxyamidine 79 
Ly be cyclized with phosgene in toluene at SO-C to 
yield 81 Which is a compound of the present invention, 
scheme 21 furthers shows, in step d, reacting nitr.le 
78 with trimethyl-tin azide in xylene at 130-0 to 
afford the corresponding tetrazole containing compound 
82 which is a compound of the present invention. 
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Scheme 25 illustrates modification of compounds 
5 having a cyclic amine moiety derivatized with an 

acetamide group (compound 83) to convert the acetamide 
moiety to a primary amine (HCl/EtOH/HjO 80»-100«C) to 
provide compound 84 which, in turn, may be modified to 
a urea moiety (TMS-NCO) to provide compound 85 or to an 
10 alpha-chloroamide moiety to provide compound 8€. 

Compounds 84, 85 and 86 are compounds of the present 
invention. 

compounds of the present invention containing a 
piper azine moiety, compound 87, may be derivatized in 
15 essentially the same manner as described in Scheme 24 

to yield derivatized piperazine compounds which include 
methylsulf onamide-containing compound 88, thiourea- 
containing compound 89 or urea-containing compound 90, 
as illustrated in Scheme 26 • 
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d) LAH7HF 
•) TBAF 

f) 1) TtCUCHjCb/Pyndne 

2) NtN3. DMF. 6M0 

3) PdC.Hj.M^OH 

4) LAH 

g) AcjO. pyridine. CHjCJj 
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Scheme 27 shows methods for preparing compoxinds of 
the invention having a 4 -substituted 2 -methyl 
piperadine moiety. In Scheme 27, di-protected 4- 
piperadol 91 is methylated in the 2-position using the 
5 method of P. Beak, et al., J. Org. Chea. 58, 1109 
(1993) . The 2-methyl derivative 92 is deprotected 
using trif luoracetic acid in methylene chloride at 0«C 
to yield the secondary amine 93 which, in turn, is 
coupled to a compound of the formula Ar^-Q-Ar^-CHjCO^ 

10 (compound 51, wherein R is hydrogen) using the method 
described in Scheme 14, step (b) . The resulting amide 
94 may be reduced and desilylated in one step with LAH 
in THF at room temperature to afford the trans di- 
substituted piperadine 95 which is a compound of the 

15 present invention. 

Alternatively, amide 94 may be desilylated (TBAF) 
to afford alcohol 96 which is subjected to a four-step 
reaction sequence (steps (f ) (l)-(f ) (4) ) to afford cis 
2-iDethyl, 4-amino piperadine 97. 

2 0 The four-step reaction scheme consists of reacting 

the alcohol 96 with TsCl in methylene chloride/pyridine 
at 0*C to give the corresponding tosylate which is 
displaced with sodium azide in DMF (60»-80»C) to afford 
^the corresponding azide having inverted stereochemistry 

25 (i.e., trans -* cis). The azide is hydrogenated at 

atmospheric pressure in methanol over 4* palladium on 
carbon to afford the corresponding amine of the formula 

H3C 

Ari— Q-Ar2— O— (CH2b-C-N ^—NHz 

the amide function of which is reduced with LAH in THF 
at room temperature to afford compound 97. Optional 
35 acylation of the 4-amino moiety of compound 97 affords 
compound 98. 
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a) (1) NH4OH 
CH2CI2 
or 

(2) MeOH 

or 

(3) CH2Cl2/MeNH2 

b) H2.RU.60PS'.140"'C 



R2rsNH2. OCH3,NHCH3 



10 



15 



scheme 28 shows methods for making cis 2-methyl, 
4-substituted piperidines. 100, (which are compounds 
encompassed within "ZH" as used herein) which compounds 
can be coupled in a coupling reaction as described xn 
scheme 6 to afford compounds of formula I. Scheme 28 
starts with commercially available 2-chloro-6-«ethyl 
pyridine-4-carbonylchloride (Maybridge Chem. ) which xs 
reacted with one of the following: (1) ammonium 
hydroxide; (2) methanol; or (3) ^'^"^^'^^l^^^.,^ 
reactions each may be carried out in methylene chlorxde 
at 0-C to afford a substituted pyridine of the formula 
99 Wherein R is (D NH,; (2) OCH,; or (3) NHCH,, 
respectively. Compound 99 is hydrogenated over 

^.i.»ivst fe.q. 5* ruthenium on charcoal) at 
T-utheniUB catalyst v^.y . ^ . 

"o'c at « p.i to .«=r<. . =i. =-..thyl.4-sub.t.tut.d 

piperidine 100. 
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a) NaOKEtOH,H202 

b) HCt(g).MeOH 

c) Hj/Ru 60 psi. 140°C 
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scheme 29 shows methods for preparing cis 2,6 
dimethyl, 4-substituted piper idines 103 and IDS (which 
compounds are also encompassed within "ZH" as defined 
herein) which may be coupled in a coupling reaction as 
described in Scheme 6 to afford compounds of the 
present invention. Scheme 29 starts from 2,6- 
dimethyl-4-cyanopyridine 101 which is prepared in 
accordance with the method of Feely, et al., JACS fil, 
4004 (1959). compound 101 is hydrolyzed using basic 
hydrogen peroxide in ethanol to afford primary amide 
102 which, in turn, is hydrogenated under the 
conditions described in Scheme 28 to afford the 
corresponding tri -substituted piperidine 103. 

Alternatively, primary amide 102 may be esterif led 
using HCl(g) in methanol to afford the corresponding 
methylester 104 which, in turn, may be hydrogenated as 
described in Scheme 28 to afford the corresponding tri- 
substituted piperidine 105. 



20 
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fffThenc 3 0 



NH2 NHAc NHAc 




106 107 H 



1M 

R is H or Me 

a) AC2O, pyridine 

b) Hj/Ru, 60 psi. mettianol 



10 



scheme 30 shows methods for preparing 2-methyl 4- 
substituted piperidines and 2,6-diBethyl 4 -substituted 
piperidines 108 which can be coupled as described in 
scheme 6 to afford compounds of the present invention, 
in scheme 30, compound 106 may be prepared by the 
combination of the method of R.F. Evans et al., JOC 21. 
1665 (1962), followed by the method of R.J. Martins et 
al., RECUEIL fii, 655 (1967). Compound 106 is 
acetylated using acetic anhydride and pyridine and the 
resultant acetamide 107 is hydrogenated under the 
conditions described in Scheme 26 to afford compound 



15 108. 
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113 



a) DMF. K2CO3, BnBr O'C — ^ r.t 

b) Trimethylsilyklitrtane, THF. nBuU, (5 C. 

c) CH3OH. 6N HCI, HgCh. TFA. 

d) CH3OH. cofic. HCI. Pd(0H)2/C. 60 psi. 
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scheme 31 shows a method for preparing substituted 
tropones (referred to herein as "ZH") which tropones 
nay be coupled in accordance with Scheme 6 to provide 
compounds of the present invention. In Scheme 28, 
5 tropone 109 (which may be derived from commercially 
available N-methyl tropone) is N-benzylated with 
benzylbromide in DMF in the presence of K,CO, at O'C to 
provide 110 which is homologated with the lithium 
anion derived from dimethylsilyldithiane (THF, nBuLi, 
10 O'C) to give the dithiane adduct 111. 

The dithiane adduct 111 is converted into the 
corresponding methyl ester using mercuric chloride- 
catalyzed hydrolysis in methanol to provide methyl 
ester 112 which is debenzylated via hydrogenation in 
15 nethanol/ concentrated hydrochloric acid over palladium 
hydroxide on carbon at 60 psi to afford carboxymethyl- 
substituted tropane 113. It should be understood that 
such carboxymethyl-substituted tropanes may be further 
modified in accordance with the method described in 
20 schemes 20 and 21 to provide a wide variety of 
substituted tropones. 
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scheme 32 shows the preparation of 3 -substituted 
pyrrolidine 119 from »ethy-l-ben2yl-5-oxo-3-pyrrolidine 
carboxylate 114 which is comnercially available. In 
step (a) of scheme 32 compound 114 is reduced with LAH 
in THF at room temperature to afford alcohol 115, which 
is then reacted with thionyl chloride at reflux to give 
to the corresponding chloride 116. Compound 116 is 
then treated with aqueous sodium cyanide at 100-C for 
about 48 hours to yield the nitrile 117. Hydrolysis of 
nitrile 117 in methanolic HCl affords methyl ester lis, 
which may be debenzylated using hydrogen-transfer 
hydrogenation conditions (1,4 cyclohexadiene, methanol 
10* Pd/C) to provide the 3-substituted pyrrolidine 119. 
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SCHEME 33 



«• " A, 14hr» «^ 



MaOH 
Mg. 4 hra. 




Scheme 33 shows a 3-step procedure for the 
5 preparation of [ 2 . 2 . 1] -2-aza-bicycloheptane 123 from 2- 
( carbobenzy loxy ) 2-azabicyclo [2.2.1] heptan-5-one 12 0 . 
Cbmpbund 120 is prepared -as desbribed by f; Ivy > 
Carroll, et al., J. Med. Chea. 15, 2184 (1992). 
Compound 120 is condensed with methyl 

10 (triphenylphosphoranylidene) acetate in THF at 50«-70»C 
to afford a,/3 unsaturated ester 121. Reduction of 
compound 121 with magnesium in methanol affords the 
corresponding saturated ester Compound 122 is 

decarbobenzyloxylated [5% Pd/C, MeOH, aq, HCl] to 

15 afford the corresponding amine 123. 



W 5%. Pd/C 

"■^tWiOaBn CHsOH, HCl (aq) 
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»■ CH,O(.q40%) 

' Ha(N) 
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,EIOH 

Ari-Q-Ar«-0 ./-s^ / > ' Afi-Q-Af«-0, 
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Scheme 34 shows the preparation of compounds of the 
present invention which are characterized as containing 
a 2-aza(2.2.1)bicyclo heptane or 2- 
azat2.2.2)bicyclooctane moiety. Tosylate 124 is 
displaced with sodium azide in DMF to afford the 
corresponding azide 125. Azide 125 is reduced with LAH 
in THF to afford the corresponding primary amine 126. 
PriSnary'-Miine' 12€= may be fun^^ condensed in an aza 
Diels-Alder reaction in the presence of either 
cyclopentadiene or 1.3 cyclohexadiene [40% aqueous 
formaldehyde, in IN HCl] to afford azabicyclic alkenes 
127 which may be hydrogenated in ethanol over 4% 
palladium on carbon at 5 psi to afford compounds 128. 
compounds 12«, 127 and 128 are compounds of the present 
invention. 
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SCHEME 35 



_ J 

i» M«l iM 




NMMO. H20.«uOH 
CHjCCMHjAHjO 

Ot04 



CH3OH 




C02Me 



.Scheme 2 5 describes _preparat ion of compounds 133 

5 of the invention having a 3-a2a[3.2. l]bicyclo octane-7- 
me thoxy car bony 1 moiety. 5-norbomene-2-carbo5cylate is 
esterif ied in DMF containing methyl iodide and 
potassium carbonate. The resulting methyl ester 130 is 
dihydroxylated with catalytic osmium tetroxide in 

10 acetone/HjO using N-methylmorpholine oxide to recycle 
the catalyst. The resulting dibl 131 is cleaved with 
aqueous sodium periodate in t-butanol to afford 
dialdehyde 132. Condensation of dialdehyde 132 with 
amine 12 6 in methanol followed by reduction with sodium 

15 cyanoborohydride affords compound 133 which is a 
compound of the invention. 
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To a stirred solution of 4-hydroxybonzaldehyde 
10 (12.3 g, 0.1 nol, Aldrich) in DMF (50 dL) was added 
t-butyldinethylsilyl chloride (18.1 g, 0.12 nol) and 
imidazole (17 g, 0.25 mol) . The mixture was stirred at 
room temperature for 16 hours, and diluted with pentane 
(200 mL) . The organic layer was washed with water (3 
15 X) and brine, dried over NajSO, and concentrated in 

vacuo to give 25 g of the title compound as yellow oil. 
The resulting product had the following properties: 'H 
NMR: 300 MHz spectrum consistent with proposed 
structure . 



20 M* - 236. 



gxaaple 2 




25 



The compound of example 2 was prepared in the same 
manner as described in example 1, replacing 4- 

30 hydroxybenzaldehyde by 4-bromophenol. The resulting 
product had the following properties: 
'H NMR: 300 MHz spectrum consistent with proposed 
structure. Analysis Calcd for C,pi„OSiBr 0.4HjO: C, 
48.94; H, 6.78. Found: C, 48.82; H, 6.73. 

35 M* - 287. 
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The O 
title 

conpound was prepared in the same manner as Example 44 
sustituting 4-hydroxyben2aldehyde. The crude aldehyde 
was chromatographed (silica gel, methanol /methylene 
chloride/ annonixim hydroxide 5/94/1) to afford an amber 
oil. The product had the following properties: 
H.R.M.S. M* calcd for C„H„NOj: 219.1259. Found 
219.1239. 
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Example 4 




OIBDMS 



2-Bromothiophene (815 mg, 5 mmols, Aldrich) was 
dissolved in dry THF (20 mL) and cooled to -78 -C. 
n-Butyllithium (3.4 mL of 1.6M solution) was added and 
the reaction was stirred for 2 hours under Argon., The 
aldehyde of Example 1 (1.18 g, 5 mmols) in THF (1 mL) 
was added and reaction mixture allowed to warm to room 
temperature over 1.5 hours. Water was added and the 
solution was extracted with ethyl acetate (3 X 30 mL) . 
The combined organic layers were washed with brine, 
dried over HajSO,, filtered and concentrated in vacuo. 
The residue was chromatographed on silica gel using 
EtOAc/Hep (20/80) as eluant to give 160 mg of compound 
as yellow oil. The resulting product had the following 
properties: 'H NHR: 3 00 MHz spectrum consistent with 
proposed structure. 
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The compounds exemplified in Table 1 were prepared 
essentially as described in Example 4 above except that 
2-bromothiophene was replaced with the indicated 
aryl (halide) compoxind. 
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4.Bro»oa„isole (i.s g, a rmol, Aldrich) was 
dissolved in dry THF (35 aL) and cool.d to -78-0 

n-ButyllithiuB (5 nL of l am ««i,,4.4 » 

^. V or 1.6M solution) was added and 

the reaction was stirred for 2 hours under Argon 
3-pyrxdinecarboxaldehyde (856 ag, a -mol) in THF ' f i »l» 
was added and reaction ai^ure allowed to warTto W 
temperature over 1.5 hours. Water was added and the 
solution was extracted with ethyl acetate (3 X 30 mLl 
The coahined organic layers were washed wi^ hr Le ' * 
^.ed over Ha,SO„ filtered and concentrated in vac^o. 
._^.._r_es_idue..was..chro«atographed-on-mic-^^^^^^^^ 
EtOAc/Hep (20/80) as eluant to give i a of J ! 
whit- mw 1 g Of compound as 

T^J^T resulting product h.d th. foU»l,^ 

pr=p.rtl..= -H »m= 300 KHZ .p.ctru« c=„slst.„t with 
prcpced structure. ^,,y,,, ^ 
C. 71 «; „, „, e.45. round: C. 7,.„4; H. 



30 OSTBDM 



35 



The product of examole 4 «; im-«-i\ 
Pi- <:^u /n r , *«npie 4 (0.5 imnol) was mixed with 
Et,SiH (0.5 mL. Aldr.ch) and TFA (0.4r^) and stirred at 
room temperature for 6 hours under Argon. The reaction 
mixture was concentrated and the residue obtained was 
basified with 10% aqueous NaOH solution. The reaction 
solution was extracted with ether (3 X lo aL) . The 
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combined organic layers were washed with brine, dried 
(Na2S04) and filtered. The filtrate was concentrated to 
give 160 ng product. The resulting product was fully 
characterized in the next step. See Example No. 148. 
5 The compounds exemplified in Table 2 were prepared 

essentially as described in Example 11, above, except 
that the precursor compoxinds of Examples 5-10 were 
substituted for the compound of Example 4. 
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Exaapig 18 




The product of example 11 was treated with 
tetrabutylamnonium fluoride (2.5 mL of Uf solution, 
Aldrich) and the mixture was stirred at room 

10 temperature for 2 hours. The solvent was removed \inder 
reduced pressure, the residue obtained was treated with 
water and ether. The organic layer was separated and 
washed two times with water and brine , dried over Na2S04 
and concentrated in vacuo to give 90 mg of the title 

15 compound as yellow oil. The resulting product was 

fully characterized in the next step. See Example No. 
148. 

The-compounds-exemplified_-^in-Table_3__were- prepared, 

essentially as described in Example 18, above, except 

20 that the silylated precursor compounds indicated in 
Table 3 were substituted for the compound of Example 
11. 
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Fyannlc 24 




OH 



5 



The product of example 17 (500 nq, 2.5 mmol) was 
dissolved in CK,C1, (10 aL) and cooled to -78 'C. Boron 
tribromide (3 nL of IM solution in CH,C1,, Aldrich) was 
added and the reaction nixture allowed to warm to room 
temperature over 1 hour. The reaction mixture was 
continued to stir for 6 hours. Water was added and the 
reaction solution was extracted with CH,C1, (30 bL X 3) . 
The combined organic layers were washed with brine, 
dried over NajS04, filtered and concentrated in vacuo. 
The resulting product had the following properties: 'H 
NMR: 300 MHZ spectrum consistent with proposed 
structure . 
M* = 185. 



4-Fluoro-4 '-hydroxybenzophenone (2 g, 9.3 lanol) 
25 was' dissolved in EtOH (85 mL) an^~Viater~"(17 bL)- and 

cooled to 0»C. Sodium borohydride (1.7g, 46 nnol) was 
added and the mixture was stirred at room temperature 
for 16 hours. The mixture was treated with IN NaOH and 
extracted with ethyl acetate. - The organic phase was 
30 washed with brine, dried over Na,S04 and concentrated. 
Ttie residue was deoxygenated in the same manner as 
described in example 11. The resulting product had the 
following properties: 'H NMR: 300 MHz spectrum 
consistent with proposed structure. Analysis calcd for 
35 C„H„OF 0.1 H,0: C, 76.53; H, 5.53. Found: C, 76.49; 
H, 5.46. 
M* - 202. 
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To a solution of 4-Bethoxyphenylacetic acid 
(3.32 g, 20 anol) in benzene (30 mL) was added oxalyl 
chloride (2.0 «L, 23 mdoI) followed by 1 drop of DMF. 
The mixture was stirred at 25 'C for 1.5 h and 
concentrated. To a solution of the crude acid chloride 
in ether (50 mL) at O'C was added ethereal diazomethane 
until N, evolution ceased. HBr gas was bubbled through 
the solution at O'C for 30 min (until N, no longer 
evolved) . The solution was washed with water, dilute 
NaHCO, and brine and the ether layer dried over NajSO^ 
and concentrated to provide a brown oil which was used 
without -further-purification.. 

Fvumnle 27 



OMe 




A solution of thiof ormamide in dioxane was 
prepared by refluxing foraamide (1.5 mL, 43 mmol) and 
PS (3.3 g, 7-3 ""ol) ^" ''^ ^ dioxane for 2 h. The 
solution wis added to a solution of the product from 
Example 26 (1.0 g, 4.1 mmol) and 2 g MgCO, in 10 mL 
dioxane and the mixture ref luxed for 1 h. The mixture 
was cooled and poured into ether and IN NaOH. The 
ether layer was separated and was washed with brine, 
dried over NajSO« and concentrated. Flash 
35 chromatography using a gradient of 10:1 to 5:1 

hexane/EtOAc provided the title compound as a colorless 

oil. 
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Eyamr>le 28 




To a solution of the product from Example 27 
(0.52 g/ 2.53 naol) in CH,C1, (10 aL) at -78*C was added 
8 mL of IN BBrj in CHjClj and the mixture stirred at - 

10 78 'C for 20 min and at 25 'C for 16 h. The mixture was 
poured into H,0 and the CHjCl, was separated, washed with 
brine, dried over NajSO, and concentrated to provide the 
product as a boronic acid complex. The product was 
dissolved in methanol and treated with concentrated 

15 HCl. After stirring at 25 'C for 25 h, the mixture was 
concentrated to give the title compound as an oil. 
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Example 2? 



The compound of example 29 was prepared in the 

same manner as described in example 25/ replacing 4« 

f luoro-4 '-hydroxybenzophenone with 4-chloro-4'- 
10 hydroxybenzophenone. The resulting product had the 

following properties: 'H NMR: 300 MHz spectrum 

consistent with proposed structure • 

Analysis calcd for CuHnOCl O.7H2O: 

calculated: C, 67.51; 5.40. 
15 Found: C, €7.46; H, 5.31. 

M* 218. 

Example 30 



20 




-To a stirred solution of 2-chlorophenol (5 g, 3B . 9 
mmol, Aldrich) and pyridine (3.2 mL, 40 mmol) in 
methylene chloride (100 mL) was added benzoyl chloride 
(0.1 mL) dropwise over 15 minutes. The solution was 
stirred 4 hours at room temperatiire and then poured 
onto crushed ice (100 mL) , allowed to warm to room 
temperature and stirred 18 hours. The mixture was 
extracted with 100 mL of ethyl acetate and the ethyl 
acetate was washed with 10% aqueous HCl (25 mL) , water. 
(25 mL) , 10% aqueous NaOH (25 mL) water (25 mL) , 
saturated brine (25 mL) and dried over MgSOi. After 
filtration, the volatile components were removed at 
reduced pressure on a rotary evaporator. The reaction 
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was asBimed to be quantitative (no 2-chlorophenol 
present upon TLC analysis). This crude benzoate 
(1 1 g) without further purification was treated with 
ai;.inu» Chloride (1 g, 7.5 ^ol) in "^^.^ 
over 5 minutes. This mixture was then heated to 160 C 
(Oil bath temperature) for 2 hours. The resulting 
brown mass was cooled to room temperature and treated 
with crushed ice /concentrated HCl (1:1 by volume, total 
volume 100 mL) for 30 minutes. The ac^ieous mixture was 
then extracted with two 50 mL portions of ethyl 
acetate. The combined extracts were washed twice with 
10% aqueous NaOH (25 mL) . These base extracts were 
combined and washed with ethyl acetate (25 mL) . The 
base extracts were then acidified by the dropwise 
addition of concentrated HCl. The resulting 
precipitate was filtered and washed with water This 
produced 0.63 g (59 %) of the title compound. 

HRMS (M+) for C,3H,"C10, 
Calculated: 232.0291 
Found: 232.0310 

The compounds exemplified in Table 4 were prepared 
.essentially as described in Example 30 with the 
exception of Example 39 which was prepared from 2-^ 
„ethoxyphenol. benzoic acid and polyphosphoric acid at 
120-C for 1 hour, with the disclosed substitutions 
being made for 2-chlorophenol. 
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4-Fluorophenol (8.8 78.5 annol) and KOH (4 
71.3 minol) were heated together in a round-bottom flask 

10 with a bunson burner until the KOH dissolved. A 

catalytic amount of activated Cu (-100 mg) was added, 
followed by 4-iodoanisole (15 g, 64 mmol) . The mixtxire 
was heated at 160 *C for 1.75 hours and poured into cold 
dilute aqueous NaOH. The solution was extracted with 3 

15 portions of ether and the combined extracts were washed 
with brine, dried over NajSO^ and concentrated to 
provide the crude product. Flash chromatography on 

„ _ . silica gel using -40 : 1 ^ hexane/_EtQAc_gave__tiijB_pr^ 

(3.7 g, 17 naol) as a colorless oil: 

Anal, calc'd for C„H„r02: 
calculated: C, 71.55; H, 5.08. 
Found: C> 71.44; H, 5.13. 

25 ExamPi? 41 




The product of Example 4 0 (1.45 g, 6.64 nnol) was 
stirred in 40 nL CHjClj at -78 'C and 7 inL of IN BBr, in 
CHjCl, was added. After stirring at O'C for 30 Bin and 
25 'C for 20 h, the mixture was poured into H,0. The 
CHjCl, was separated, washed with brine, dried over 
Na,S04 and concentrated. Recrystallization from 
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hexane/CH}Cl, provided the product as a white solid: ap 
91-94 *C; 

Anal, calc'd for C,2H,FO2*0.1 H^O: 
Calculated: C, 69.97; H, 4.50. 
Found: C, 69.93; H, 4.54. 

Example 42 



^NH2 

15 To an excess of phenol (4 g) in a round bottom 

flask was added KjCOj (3*2 g, 23.2 annol) , Cul (110 ng, 
0.58 mmol) and 2-ainino-5-broinopyridine. The reaction 
mixture was stirred at 180»C for 16 hours, cooled to 
room temperature and diluted with 50 ml of 10* NaOH. 

20 The aqueous layer was extracted with two 40 ml portions 
of ethyl acetate. The organic layers were combined, 
dried, concentrated and chromatographed on a 4 mm 
chromatotron plate (20% ethyl acetate/ 80% hexane) . The 
product was identified by NMR and used in the next 

25 example, r.^. : . . , 
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™.ctlon was then stirred .t rooB 
" 0- =• ,.lXo«.d by the .dditlcn of 50 

t«.per.ture '"^J-'J ^„ .ith XOO .1 of 

„1 ol water. The " _ ,^ the »olv«lt 

.thyl ::'^::.nL..io„ the crude soUd 
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A solution of 4 -phenoxyphenol (0.56 g, 3.0 nmol), 
l-(2-chloroethyl) -pyrrolidine HCl (0.51 g. 3.0 mmol) 
and powdered K,CO, (1.2 g, 8.7 mnol) in 30 aL DMF was 
stirred at 80-90*C for 15 hours. The solution was 
cooled, poured into Et,0 and water and the ether layer 
washed with water and brine, dried over Na,SO, and 
concentrated in vacuo to give 0.79 g of a brown oil. 
The crude product was flashed chronatographed on silica 
gel using a gradient of 2:1 hexane/EtOAc to 100 % EtOAc 
to provide the title compound (0.65 g, 76.5%) as a 
20 light yellow oil: 

Analysis calculated for C„H„HOj: 
calculated: C, 76.30; H, 7.47; N. 4.94. 
Found: . C, 76.51; H, 7.50; N, 4.84. 

The coBpounds exemplified in the following Table 
were prepared essentially as described in Example 44 
with substitution of the indicated phenol for 4- 
phenoxyphenol. 
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i:?vainple 66 

The product from Example 46 (0.103 g, 0.35 mmol) 
10 was hydrogenated in MeOH (20 mL) with catalytic 4% Pd/C 
under 5 psi H, pressure at 25*C for 4h. The solution 
was concentrated and filtered through a plug of silica 
gel using EtOAc to give the title compound (0.093 q, 
0.315 mmol) as a colorless oil: 'H NMR (CDCl,) S 1.83 
15 (4H, m), 2.62 (4H, m) . 2.87 (6H, m) , 4.09 (2H, t) , 6.83 
(2H, d), 7.08 (2H, d), 7.19 (3H, t) , 7.28 (2H, t) ; 
HRMS, m/2 295.1928 (calc'd for C^VO, 295.1936). 



20 



25 



30 



35 



ExaffiPlg $7 




The product from Example 47 (0.5 g, 1.69 mmol), 
1,2-ethanedithiol (0.28 mL, 3.38 mmol) and BF,-2AcOH ^ 
(0.47 mL, 3.38 mmol) were combined and stirred at 25*C 
for 21 h. The mixture was poured into EtOAc and 
aqueous NaHCO, and the EtOAc washed with 15% NaOH and 
brine, dried over NajSO, and concentrated to give the 
crude thioketal. A solution of i,3-dibromo-5,5- 
dimethylhydantoin (0.48 g, 1.69 maol) in CH,C1, (5 mL) 
was cooled to -78 "C and hydrogen f luoride-pyridine (0.8 
bL, 3.5 mol) was added, followed by a solution of the 
thio)cetal in CHjCl, (3 mL) . After stirring at -78-C for 
1 h, the mixture was poured into CH,C1, and aqueous 
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NaHCOjand the CH,C1, separated, washed with brine, 
dried over Ka2S04 and concentrated to give the crude 
product. Flash chromatography on silica gel using a 
gradient of 2:1 hexane/EtOAc to 100 % EtOAc provided 
5 the title compound (0.108 g,. 20*) as a light yellow 

oil: 'H NMR (CDCl,) d 1.82 (4H, m) , 2.65 (4H, m) , 2.82 
(2H, t), 4.15 C2H, t), 6.94 (2H, d) , 7.44 (7H, n) ; 
HRMS, m/z 317.1583 (calc'd for C,A,NOFj, 317.1591). 

10 Example 68 



15 



35 




HCI 



The_ title, compound. WAS. prepared_.in_ the _saine 

manner as Example 44 using 4-benzylthiophenol as the 

20 starting material and stirring at 80 *C for 6.5 h. The 
crude product was treated with ethanplic HCI to give, 
after washing with ether, the HCl salt as a white 
solid: ap 137-139'C; Anal, calc'd for C„HuNS-HCl: 
C, 68.34; H, 7.24; N, 4.19; CI, 10.62. Found: 

25 • C, 68.33; H,- '7.27; N, 4.15; Ci, : 10;35. ^ ^ . - . 



Example 69 



30 




A solution of the product from Example 68 (0.5 g, 
1.5 Duaol) and 80-85% mCPBA (0.32 g, -1.5 mmol) in CHjClj 
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(20 mL) was stirred at 0*C for 2 h. The mixture was 
concentrated and flash chromatographed on silica gel 
using a gradient of 100:1:1 to 100:4:1 CH2Cl3/MeOH/NH40H. 
The HCl salt was generated with ethanolic HCl to 
5 provide, after concentration, the title compound as a 
white solid: mp 180-182*C (d) ; Anal, calc'd for 
Ci^mNOS-HCI: C, 65.22; H, 6.91; N, 4.00; CI, 10.13. 
Found: C, 65.16; H, 7.20; N, 3.95; CI, 9.84. 

10 EXBffiPlg 70 



Aminopyridine (586 mg, 6.2 mmol) was dissolved in 
2 mL methanol. To the pyridine was added 2 mL 5N 
HCI/CH3OH followed by the aldehyde from Example 3. 

2 0 Sodium cyanoborohydride (60 mg) was added to the 

mixture which was stirred for 12 hours at RT. The 
reaction was quenched with 20 mL 10% sodium hydroxide 
and extracted with 3 X 50 mL ethyl acetate. The 
combined organic phases were dried (MgS04) , filtered and 

25 concentrate^i to afford a br6wn oii. ^ The crude product 
was chromatographed (silica gel, methanol/methylene 
chloride/ ammonium hydroxide 2/97.5//0.5) to give yellow 
crystals. The product had the following properties: 
Anal, calcd for Cj.Hi^NjO 0.25 HjO: C, 71.61; H, 7.85; N, , 

30 13.92. Found C, 71.54; H, 7.84; N, 13.78. 



a 
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NH 

HCI 



10 



15 



The title compound was prepared in the same 
manner as Example 44 using 4 -phenoxy aniline as the 
starting material and stirring at 60'C for 20 h, to 
provide a tan solid. This was dissolved in MeOH and 
treated with ethanolic HCl to provide, after 
concentration, the HCl salt. Recrystallization 
afforded a CO, complex of the product as white plates: 
„p 202-202. 5-C; Anal, calc'd for C,.H„N,0.HC1.C0,: C, 
- 62. 89 ;- H ,-6 . 39-;-N ,_7. 7.2X .CI ,___9 
H, 6.43; N, 7,59; Cl, 9.81. 



20 



25 




oxalyl chloride (0.56 ml, 6.35 mmol) was added to 
a stirred solution of 6-Chloronicotinic acid (1 g, 6.35 
30 w.ol; Aldrich) in THF (lO ml) . After the addition of a 
drop of DMF to initiate the reactibn, the mixture was 
stirred at room temperature for another 10 minutes. 
The solvent was removed in vacuo and the acid chlorxde 
was then dissolved in benzene (20 ml).- AlCl, (2.1 g, 
35 15 9 mmol) was then added slowly and the reaction was 
stirred at "reflux for 1.5 hours. The mixture was then 
concentrated and flash chromatographed through a pad of 
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silica gel (10% EA\90% hexane) to afford 1.35 g. of a 
pale yellow solid. The resulting product had the 
following properties: 

5 Analysis calculated for Cj^NOCl: 

calculated: C, 66.22; H, 3.70; M, 6.44. 

Found: C, 66.11; H, 3.63; N, 6.32. m.p. 55»-56-C. 



10 



15 



Bvannle 73 




NaH (75 ng, 1.84 imnol; 60% dispersion) was added 
to a solution of pyrrol idinoethanol (450 ng, 1.84 mnol; 
Aldrich) in benzene (20 ml). The mixture was stirred 

20 at room temperature for 10 minutes and then the product 
from example 71 was added and the reaction was allowed 
to stir for 4 hours. The reaction was diluted with 50 
ml of EA and the organic layer was washed with 100 ml 
of HjO. The organic layer was dried, concentrated, and 

25 chrbmatographed bn a 2 am chromat&tron plata (90 

CH,C1,\4 MeOH\l NH40H) to afford 480 mg of pure product. 

Analysis Calculated for C„HioNjO, 0.2 H,0: 
Calculated: C, 72.07; H, 6.85; N, 9.34. 
30 Found: C, 72.09; H, 6.89; N, 9.30. 
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OwO 

5 5 

l-(2-hydroxyethyl) pyrrolidine (10 nL, 85.5 mnol, 
Aldrich) was treated with sodium hydride (50* 
dispersion in mineral oil, 0.5 g, 10.4 mmol) in small 

10 portions over 15 minutes and stirred 0.5 hour. To this 
solution was added 2-bromothiazole (1.6 g, 9.6 mmol, 
Aldrich) and the mixture was stirred 18 hours at room 
temperature. The mixture was poured into water (250 
mL) and extracted with two 50 mL portions of ethyl 

15 acetate. The combined ethyl acetate extracts were 

washed with water (2 x 50 mL) , satxirated , brine (50 mL) 
and dried over MgS04. After filtration, the volatile 

components- were -remoyed,_at_reduced__pr essu re_o 

evaporator. The residue was chromatographed on silica 

20 gel gradient eluting with ether:hexane (1:1 to 100* 
ether) saturated with aqueous concentrated ammonium 
hydroxide. This produced 1.4 g (74 *) of the title 
compound. 

25 : HRMS (MH+) . f or C^.jNipS calculated: - lS9.eS0£> 

found: 199.0924 
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r.. ,-40 -C) .nd .tirr«J .olution of the 

«tr.l.y<irotur.n (5 «-) , „inut. . 

„ in THr, 0.3S ^. „ stirred tor 

The .ixture wes elloweo benz.WehyJe 

i hour. The .i«ur. .in«.s. The 

nixture «.s poured ^= t^,, .„«t. «. 

with 25 ^ of ethyl e=.t.t.^ ^^^^^^^^ 

v,.=hed 2 times with water ( iii„etion. the 

,iO ^. -d „duc.d pre«ure on 

voletU. components were r ^^^^ ^ ^. ^^e 
a rotary evaporator, mis p 
20 title compound. 

r«KO,S calculated: 305.1324 

HUMS (HH+) £or C„H„B,0,» ,05.1326 



2* rifninr'* 



30 

-rt:%rre::urc:Luions descrihed »r 
was subjected to the re ^^^^ product was 

preparation of ^^J; ^^^^i-^ vith ethyl 
3s ohromatograpned on sil J^^^ ^^^^^^ 

acetate ihexane (l.D sa^: 
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concentrated amBoniuB hydroxide. This produced 0.07 g 
(74 %) of the title compound. 

HRMS (MH+) for C„H„N,OS calculated: 289.1375 

foxind: 289.1373 

Example 77 



A mixture of 4-BroBophenol {20g) , KjCO, (35g) , 
15 1" (2-Chloroethyl) pyrrolidine •HCl (19. 7g) in DMF was 
heated to 70-C overnight. The mixture was cooled to 
rooB temperature and quenched with water, extracted 

vith ethyl a cetat e. The organic phase was vashart with- 

water (3 times) , dried over MgSO^ and concentrated. The 
2b residue was chronatographed over silica gel using 

EtOH/CH,Clj/NH40H (4/95/1) as eluent to give 15g of title 
product . 



Example 7g 




l-C2-(4-Bromophenoxy)ethyl]pyrrolidine (540.3 mg, 
2 mmol, Aldrich) was dissolved in dry THE (6 nL) and 
cooled to -78» C. t-Butyllithiua (2.4 mL of 1.8M 
35 solution) was added and the reaction was stirred for 
4 h under Argon. 3-Pyridinecarboxaldehyde (214.2 mg, 2 
mmol, Aldrich) in THE (0.5 mL) was added and reaction 
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.dd.d .„<, th. r.«tlo„ .olution w.. «tr.et.<. with 
.thyl .c.t.t. (3 X 20 . ih. e<»bi„.d or,„i= 
w«. wa.h«, With brih., drl«. over H^so., filter.! .!! 
. concentrated in v.cuo. Th. residue wel ^ Jt„Zl!^ 

.lu.nt to giv. 220 «, Of compound „ yeUow oil- .» mo,. 
300 «Hz .pectr., .truLre 
Analysis Clod for C,^^o.«H^, c, ss.s!- h 7^^' . 
s.oe. Found: =, h, 7.31; k. ;.,4. ' ' 

Th. compounds exemplified in th. followlno T.bl. 
were prepared essentially a. described in T 
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FiYfllBPlg 97 




TO a solution of thiazole (0.5 g. 5.87 moI) in 
THF (15 nL) at 0-C was added 1.6 M nButi in hexanes 
(3.75 mL, 6 BBOl) and the mixture stirred at O'C for 15 
Bin. This solution was . added to a solution of the 
product froB Example 3 (1.1 g, 5.0 bboI) in THF (20 mL) 
at -78 -C and the mixture stirred for 45 min. The 
reaction mixture was quenched with saturated NH,C1 and 
poured into ether and water. The ether layer was 
separated, washed with brine, dried over Na,S04 and 
concentrated. Flash chromatography on silica gel using 
a gradient of 100:1:0.5 to 100:2:0.5 CH,Cl,/MeOH/NH,OH 
gave the title compound (1.12 g. 74*) as a light brown 
solid: Anal, calc'd for C,^^,O,S.0.30 H,0: C, 62.03; 
H 6 70; N, ;9.04. Poundr . -^2 . 04 ; H,^^.6^^^^^^^ 9-07... 



Tiy'^""''^^ 98 
OH 



TO a solution of 2-trimethylsilylthia2ole (1.09 
g, 6.9 mmol) in THF (25 mL) at -78 'C was added 1.6 M n- 
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B\iLi in hexanes (4.5 bL, 7.2 nBol) and the mixture 
wanned to -50 'C for 1 min and cooled to -78 'C. A 
solution of the product fron Example 3 (1.4 g, 6.4 
nmol) in THF (6 mL) was added and the mixture stirred 
5 at -78 'C for 45 nin. The reaction mixture was quenched 
with saturated NH«C1 and poured into ether and water. 
The ether layer was separated, washed with brine, dried 
over Na^SO, and concentrated. Flash chromatography on 
silica gel using a gradient of 100:2:0.5 to 100:3:0.5 
10 CHjCli/MeOH/NH40H. gave the title compound (0.42 g). 

Example 99 



15 



20 To a stirred solution of the ketone of example 50 

(850 mg) in EtOH (25 ml) was added water (5 ml), then 
NaBH4 (513 mg) was added pinch by pinch and the mixture 
stirred at room temperature for 2; hours. The reaction 
mixture was quenched with 1 N NaOH, extracted with 

25 ethyl acetate, dried over MgSO^ and concentrated. The 
residue was chromatographed over silica gel using 
4/95/1 EtOH/CHjClj/NH^OH to give the title product (500 

mg) . 

3 0 Analysis Calculated for C,^,, FNO, 

calculated: C, 72.35; H, 7.03; N, 4.44 
Found: C, 72.01; H, 7.01; N, 4.38 
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Example 112 



5 




This example denonstrates the reduction of 
benzylic alcohols using hydrogenation in the presence 
of palladixim. 

10 The product of example 111 (250 mg, 0.84 mmol) was 

dissolved in 2 0 ml of 60% NeOH\40% acetic acid and 
transferred to a Parr shaker along with a catalytic 
amount of 4* Pd\C. The reaction was shsOcen for 5 hours 
at room temperature under a 5 psi pressure of Hj. The 

15 reaction mixture was filtered and basified with 10% 

HaOH. The mixture was extracted with 2 25 ml portions 
of EA which were combined. The organic layer was dried 

and-the - solvent removed_in ^vacuo„jto _af f_ord_ pure 

product. 

20 . 

Analysis calculated for CjiHjjNjp 0.25 H^O: 
calculated: C, 75.36; H, 7.91; N, 9.76. 
Found: C, 75.43; H, 8.13; N, 9.45. 

25 :: : ' ^ SXflffiPl? 113 : 

30 

This example demonstrates reduction of benzylic 
alcohols using triethylsilane. 

To a stirred solution of the product from Example 
35 100 (0.26 g, 0.78 mmol) and triethylsilane (1 mL) in 
methylene chloride (5 mL) was added trif luoroacetic 
acid (0.1 mL) in one portion. This solution was 
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Stirred 10 minutes at room temperattire • The mixture 
was poured into 5% aqueous Na^CO, (25 &L) and extracted 
with 25 aL of ethyl acetate. The ethyl acetate was 
washed 2 times with vater (2 x 10 mL) , saturated brine 
5 (10 mL) and dried over MgS04. After filtration, the 

volatile components were removed at reduced pressure on 
a rotary evaporator. The crude product was 
chromatographed on silica gel gradient eluting with 
ethyl acetate :hexane (1:9 to 1:1) saturated with 
10 aqueous concentrated 2uiimoniUffi hydroxide. This produced 
0.22 g (89%) of the title compound. 

HRMS (M+) for C,^a"ClNO 
Calculated: 315 . 1390 
15 Found: 315.1385 

In the same manner as described in example 112 the 
compounds described in Table 8 were reduced. 



PCT/US95/12367 



WO 96/10999 




PCT/13S95/12367 



WO 96/10999 

. 133 - 




in 



wo 96/10999 



PCT/US95yi2367 




tn 



wo 96/10999 



PCT/US95/12367 




PCTAJS95/1236"' 



WO 96/10999 



- 136 - 




wo 96/10999 



PCTAJS95/12367 




0M inOTlTI ITC 



QHPPT {RULE 26) 



wo 96/10999 



PCrAJS95/12367 




wo 96/10999 



PCT/US95/123€7 



10 



15 



20 



- 139 - 
Example '\4ff 



NHz 

To a «tirr«d solution of 15.2 g of 2- 
benzyloxyethanol in 100 ml of CH,C1, and 50 ml pyridine 
was added 20 g of p-toluenesulf onyl chloride and 20 »g 
Of N,N-diBethylaainopyridine at o*c. The mixture was 
stirred at o-c for 10 ainutes, waraed up to 25*0 and 
stirred at 25-0 for 4 hrs, and concentrated in vacuo. 
The residue was extracted with ethyl acetate, washed 
with water, dried over Na,SO, and concentrated in vacuo 
gave crude oily gu. which was flash chromatogr.phed on 
silica to give 6.5 g of corresponding tosylate which 
was reacted with isonipecotaaide to provide the title 
compound following the procedure described in example 



Calcd for C„H^,0,.0.1H,0: c, 68.20; H, 8.47, N, 

10.61 

C, 68.28; H, 8.31; N, 

25 10.44 



Example 14ff 




10 
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» solution of 1.5 9 ^^^^ „ 

hydro,.n « = titration »d O.. «•« 

c.t.ly.t w.. „ oily TO . 

5 conc.n«.«d th. in « "1 ""^ 

stirr.d .olution of » 9^ ^^^^ ^ ^, 

„.s .dd.d »« f ,5 „in„t.. under nitrogen 

was stirred st 25 c I ^^j. „ 

a«ospher.. 436 -9 of ^P^^^ ^^.^ , ^. 

.Med to the J „„ poured into 

tenoned «lth -'"J "^ .^yi .ctet.. The or,.n.c 

«e«r end w.s over ».^0, end 

.xtrect «.. -ashed "i*^ oily residue, 
eonc.ntr.ted in v.ouo " gl 

1„ etnenol end 1% HH.OH 

,i.Xe co^ound « „. H. 11.74 

20 11.63 

25 



15 




, * of 365 ng of the compound 

TO a •^^«*\"'i:rr. : „i if .th.noi w.s .dded 

30 prepared In example 146 

.g "BH. poured into 

"""'"Te«ra=ted with ethyl acetate. The organic 
water and .«r.cte ^^^^g^., 
p,.se was washed w.th water 
3s concentrated in silica gel using. 
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210 ng of an oily giim. To a solution of the oily gum 
in 10 ml of ethanol containing 1 ml of glacial acetic 
acid, in a parr shaXer was exposed to hydrogen gas at 
25 •€ over 10* Pd/C catalyst at 5 psi pressure for 6 
hrs. The catalyst was removed by filtration and the 
solvent was removed from the filtrate under reduced 
pressure to give an oily residue. The oily residue was 
extracted with ethyl acetate, washed with 10% K^COj 
solution and water, dried over Na}S04, concentrated in 
vacuo to provide a residue which was chromatographed on 
silica gel using 85% CHCl,, 14% ethanol and 1% NH^OH as 
eluant to provide 110 mg of the title compound 57 as 
white solid. 

Calcd for C^jHiiNjOj .1/4 H^O: C, 69.84; H, 7.47; N, 
12.22 

Found: C, 69.39; H, 7.78; 

11.98 

EXflfflPl? 14? 

20 




The phenol of example 18 (90 mg, 0.47 mmol) was 
dissolved in DMF (2 mL) . To this was added 
tetrabutylammonium bromide (16 mg, 0.05 mmol) and 
ethylene carbonate (62 mg, 0.71 mmol). The mixture was 
heated at 140 •C under Argon for 4 hours. The reaction 
was cooled to room temperature and the solvent was 
removed under reduced pressure. The residue was 
dissolved in EtOAc and washed with brine, dried (Na2S04) 
and concentrated to provide the title compound as 
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yellow oil. The resulting product had the following 
properties: 'H NMR: 300 MHz spectrum consistent with 
proposed structure. 

5 Analysis Calculated for C„H,40,S 0.7H,0: 
Calc: C, 63.23; H, 6.29. 

Found: C, 63.20; H, 5.83. 
M* - 234 



10 



The compounds exemplified in the following Table 
were prepared essentially as described in Example 148, 
except that the phenol of example 18 was replaced with 
the corresponding phenol designated in the Table. 
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0 

TO a solution of the product froia Example 48 (2.04 
,n ™nol^ in 25 mL DMF was added t-butyl broBoacetate 

iLrrn.: »c.> ^ c....v.ic ou^^. 

mixture was heatea a;t ow w ^ ' j 

^r»ixture was pour.d into .th.r «.d «.t.r »d the 
^.r Tayer separated. «a.hed with brine, drxed over 
:tso. .nd concentrated. Plash chro«ato^.phy on sxl.ca 
using 20:1 hexane/EtOAc to 

using * J /-i OA a 89%) as a colorless 

provide the title compound (2.84 g, 89») as 

oil. 

Anal, calc'd for q.H^FO*: 
calculated: C, 67.91; H, 6.02. 
Found: C, 67.67; H, 6.18. 
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Examnlc 161 



To a solution of the product from Example 157 (2.7 
8.48 sunol) in THF (50 mL) was added solid lAH (0.38 
10 g, 10 nunol) in portions and the mixture stirred at 25 *c 
for 30 minutes. The mixture was poxired into EtOAc and 
water and the EtOAc layer separated, washed with brine, 
dried over Na2S04 and concentrated to provide the title 
compound (2.08 g, 99*) as a white solid: mp 78-79 'C; 



Anal, calc'd for C|4H|3FO3»0.2 HjO: 
Calculated: C, 66.77; H, 5.36. 
Found: C, 66.97; H, 5.38. 



20 
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solution ot H.OB <" ' tronld. (1 9) . 

xr«r 1* ho«. , I cc^in«l organic 

ph.» was «traot.a vl« 41,^111^ to 9iv. 4- 

.«ra=t «a. dried over H,SO. ."d 

This product <" 9) " ^ talcen-up in 

.,t.r cooXin, ^^l'^^^Z\^ and cooiad to 

CHCl, (500 1.). ™' "'\.^^,„„p„oxyben«ic acid (16 
0-c. TO m CH=1.(100 A«t.r , 

„ B0-.5*. Aldrich. „uta and tl-e 

tn. »^«7^J"jr.«d »aHCO, aolution. 
„ £il«.t. v..h.d ,..„4 to 

organic •^^'""-^^.f^^.oUn. (10 ^) «or 15 .inutas. 

reflux with l-aetnyi » residue 

- — e --^^^^^^^^^ 30. e..yi acetate 

25 in hexane to give the title p 
colourless thick oil. 



30 




35 



.0 a atirrad .olutio^;^ ^rrr.riraU. 

roU^rr:!"-; ro»o«d . .c.oro-. 
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aethylpropene (50 mL, Aldrich) and tetrabutylamaoniua 
bromide (1 g) , After 16 hours, the layers were 
separated. The aqueous phase was extracted with ether. 
The combined organic extract was dried over MgSO, and 
5 distilled to give 4-methallyloxy-diphenylaethane 
(16 g). B.p. 135»C/1 nm. 

The product (8.8 g) was heated to 215-220»C for 8 
hours. After cooling, the resulting product vas 
chromatgraphed over silica gel using 6% ethyl acetate 
10 in hexane to give the corresponding rearranged product 
(8 g). This material was taJcen-up in CHCl, (500 mL) . 
The solution was stirred and cooled to 0»C. To this 
was added Na,CO, (4 g) and 3-chloroperoxybenzoic acid 
(9 g, 80-85%; Aldrich) suspended in CHCl, (loo mL) . 
After 4.5 hours, the mixture was filtered through 
celite and the filtrate washed with 5% aqueous NajCOj 
solution. The organic extract was dried over MgSO^ and 

concentrated -to- 4oo-mL.— To- this-solution was added 

para-toluenesulphonic acid (0.5 g) and the mixture let 
stand at room temperature for 16 hours. The solution 
was then concentrated and the residue chromatographed 
over silica gel using 30% ethyl acetate in hexane to 
give the title product (lo g) as a colorless thick oil. 



15 



20 



25 



30 



Example Tfi? 




A 60% mineral oil suspension of sodium hydride 
(1.9 g) was washed with hexane and suspended in THF 
(200 mL) at -78 -C. To this stirred solution was added 
allyl alcohol (3 mL) . After 1 hour, the product of 
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Example 73 was added in one lot and the mixture stirred 
for 16 hours. Then allyl alcohol (5 mL) was added and 
the mixture refluxed for 0.25 hours. The mixture was 
cooled, washed with water, dried over MgSO, and 
5 concentrated to give a thick liquid. A solution of 
this material in diphenylether (20 ml) was heated to 
reflux for 5 hours. The mixture was cooled and 
chromatographed over silica gel using 80-100% ethyl 
acetate in hexane to give the title product (1.8 g) as 
10 a white solid. 



15 



20 



25 




To a stirred solution of the product of Example- 
167 (1.1 g) in CHClj (20 mL) at 0*C was added 3- 
chloroperoxybenzoic acid (1.5 g, 50-60%, Aldrich) 
suspended in CHCl, (5 mL) . After 2 hours, 3- 
chloroperoxybenzoic acid (0.5 g, 80-85%, Aldrich) was 
added to the reaction mixture. After 4 hours, the 
mixtur^'wa^ allowed to waria to room temperature over 
Ihr. The mixture was washed with 5% aqueous K,CO, 
solution, dried over MgS04 and concentrated. The 
residue was chromatographed over silica gel using 50% 
ethyl acetate in hexane as eluant to give a mixture of 
30 an epoxide and the title product. This mixture in 
ethyl acetate (20 mL) was allowed to stand at room 
temperature with para-toluenesulf onic acid (20 mg) for 
16 hours. The solution was washed with water, dried 
over MgS04 and concentrated to give the title product as 
35 a white solid (0.85 g) . 
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To a stirred solution of the product of Example 
168 (0.8 g) in THP (50 mL) was added sodium borohydride 
(0.4 g) and the mixture refluxed for 1 hour. The 
mixture was treated with saturated aqueous NH4CI with 
caution and extracted with ethyl acetate. The organic 
phase was washed with water, dried over MgS04 to give 
the title product as a colorless solid. 

Fvample 170 



The product of Example 169 was hydrogenated in a 
parr apparatus in a mixture of ethyl acetate and acetic 
acid over 5% Pd on carbon under 5 psi hydrogen 
atmosphere at room temperature for 3 hours. The 
•reaction mixture was -filte^red and- the filtrate - r 
concentrated. The residue was chromatographed over 
silica gel using ethyl acetate as eluant to give the 
title product as a colorless solid (0.3 g) . 



30 



35 



Fvample 171 




CH3 
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A 35% mineral oil suspension of potassium hydride 
(12 g) vas washed with hexane and suspended in THF (150 
mL) at -78 -c. The mixture was stirred and 4- 
hydroxydiphenylmethane (18.5 g) was added as solid in 
several portions over 0.5 hours. The mixture was 
allowed to warm to 0«C over 2 hours and cooled back to 
-78 -C. To this was added diethylcarbamoylchloride 
(13.6 g, Aldrich) over 0.25 hours and the mixture 
allowed to warm to room temperature over 16 hours. The 
mixture was refluxed for 0.5 hours and cooled in ice 
TO this was added water and the organic phase was dried 
over MgSO,. and distilled to give the title product as a 
colorless liquid. B.p. 170-175-C/O. 05 mm. 



CHO 



o 

^CHa 

To a stirred solution the product of Example I7i 
25 .{5.085, g) in ether (150 -nL)^ Md tetraBethyie 

diamine (3 mL) at -78 -C vas added a 1.3 molar solution 
of sec. butyl lithium in cyclohexane (16 mL) . After i 
hour, dimethyl foramide (1.45 bL) was added. After 2 
hours, saturated aqueous NH,C1 was added and the layers 
3 0 separated. The organic phase was dried over MgSO« and 
concentrated. The residue was chromatographed over 
silica gel using 20% ethyl acetate in hexane to to give 
the title product as thick oil (5.1 g) . 
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.Uyl..,n..iu» br«.lda (1 ^ed carefully 

th. Blxtur. «" " ° "= Th. l.y.r. w.r. separated 

-"""t/r^e r -i.-ver'H,SO. and 

„d the -'•"■=^^";„,,„. c^cato^aphed over 
"cchcentrated. - - - ^- Of ire«ne to 

.llic. 9el using JO* to 3 
,ive the title product a. a thick sum 




„ .olution of the product of Example 

173 (1.24 9) 1" ™^ ' Aidrlch) . 

trloxide-pyrldlne complex ,.c for 

,0 0.5 hours, the -^-^t -V'i ntlrred at 0-= for . 
le hours. Then th. m xture ^^^^^^ 

hours .nd cooled to 7 . 

Uthlum '^-^"^^.7:: : rled « 0.c over 1 hour then 
rretsTx::a:::drth ether. co^med organic 
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extract was dried and concentrated to give the title 
product as a thick gum (0.38 g) . 

Bx^mnle 175 




TO a stirred solution of the product of Exaaple- 
174 (0.38 g) in CHCl, (5 BL) at O'C was added 3- 
chloroperoxybenzoic acid (0.38 q, 80-85%. Aldrich) 
suspended in CHCl, (3 mL) . After 1 hour 3- 
chloroperoxybenzoic acid (0.38 g, 80-85%, Aldrich) was 
added. After 1 hour, the mixture was washed with 
saturated NaHCO,. The organic phase was dried by 
gravity filtration and concentrated. The residue was 
chroBatographed over silica gel using 20% ethyl acetate 
in hexane to give the title product as a colorless gum 
20 (0.18 g) . 

^vnniple 176 




A solution of the product of Example 175 (0.18 g) 
and para-toluenesulphonic acid . (5 »g) in CHCl, (5 mL) 
was allowed to stand at room temperature for 16 hours. 
The solution was washed with water and dried over MgSO, 
to give the title product as a thic)c gum. 
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Example 177 




,0H 



5 



The procedure of Example 166 vas repeated using 4- 



phenoxyphenol (Aldrich) and allyl bromide in the place 
of 4-hydroxy~diphenylmethane and 3-chloro-2- 
10 methylpropane respectively to obtain the title compound 
as a thick liquid. 



20 propanol (2.51g, 26.5 mmol) , and tetrabutylammonium 

iodide (82mg, 0.22 mmol) were dissolved in 50 mL DMF. 
Sodium hydride (1.33g, 33.2 mmol, 60% dispersion in 
mineral oil) was added slowly to the reaction mixture 
which was stirred at 60«C for 12 hours. The reaction 

25 was poured- into 400 mL water and :€;xtracted with 4 X 150 
mL ethyl acetate. The combined organic phases were 
dried (MgS04) , filtered and concentrated to afford a 
brown oil. The crude oil was chromatographed (silica 
gel, 20% ethyl acetate/hexane) to give the pure product 

30 as white crystals (3.58g, 59%). The product had the 
following properties: Anal, calcd for CuHi^Oj: C, 
73.75; H, 6.60. Found C, 73.36: H, 6.65. 



Examplg 179 



15 




4-Phenoxyphenol (4.66g, 25 mol) , 3-chloro-l- 
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lit (90 M, 0-3» 
alcohol at J pyridine. 

^ solution o.«6 »ol) followed 

p.toluene.ul£onyl eWorld , „.ctlon 

,y r«P (3 .9) «" "f 0.5 hour.. «K> 

.i«ur. w« stirred ° _ jor 16 hours, 

warmed up to room *'«'«' pressure. The 

solvent ves -"-'^J^t^'^. with s.tur.t«i 

residue «.s ^'"'^"'t 't^,, '.„d filt-red. The 
r^SC end brine. dri«l „ of the title 

liltrete w.s concentreted to ,i 

compound as yellow o . 

^. compounds ^ ; p^„ot was fully 

analogous manner. ^ Example »o. 229- 

• in the next 
characterized m «i 
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Example 198 

4- (Benzyloxy) phenol (0.41g, 2.05 mnol), l-{2- 

10 chloroethyl) pyrrolidine hydrochloride (0.36g, 2,1 nmol) 
and powdered potassixun carbonate (1.09g, 7.9 sunol) were 
stirred in 23 mL of N,N-di3nethylfonnai!iide at 80*C for 
12 hours. The reaction was cooled to room tenperatxire 
and poured into 3 00 mL water. The aqueous phase was 

15 extracted with 4 X 50 mL ethyl acetate. The combined 
organic washes were dried (NaS04) , filtered, and 
concentrated to afford 0.43 g amber oil. The crude 

product _was_chromat ographed -(silica, gel , -. 20% _ 

methanol /heptane) to give the pure product (0.39 g, 

20 64%) as a pale yellow solid. The product had the 
following properties: 

Analysis calculated for Cj^HiiNOjO.lO H^O: 
Calc: C, 76.27; H, 7.82; N, 4.68. 

25 ^uhd: 76.09; H, 7 .BO ; n^AVei^^^^^^V^''^^ 



Example 199 



30 




The product from Example 198 (2.78 q, 9.3 mmol) 
was dissolved in 3 5 mL THF in a Parr Shaker apparatus. 
35 A catalytic amount of 4% Pd/C was added, and the 
reaction was run under 60 p.s.i. of at room 
temperature for 23 hours. The reaction was filtered 
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through Celite and concentrated to afford the product 
(1.49 g, 78%) as yellow crystals. The product had the 
following properties: mp 113-115*. 

5 Analysis calculated for C„H„NO,0.25H,O: 
Calc: C, 68.06; H, 8.33; K, 6.61. 

C, 68.16; H, 8.06; N, 6.55. 
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Found: 



Evample 200 




2- (BroBonethyl) naphthalene (0.36g, 1.6 nmol) , the 
phenol fro» Example 199 (0.33g, 1.6 maol) and powdered 
potassium carbonate (0.52, 3.8 imol) were stirred in 15 
nL DMF at 80- for 12 hours. The reaction was cooled to 
room temperature and poured into 200 »L water. The 
aqueous phase was extracted with 4 X 30 »L ethyl 
acetate. The combined organic washes were dried 
(NaSOO , filtered, and concentrated to afford a tan 
solid which was recrystallized from ethyl 
acetate/hexane to give the pure product (67 mg, 12%). 
The product'W the following.; properties: . ,^ . 
H.R.M.S. M* calculated for CoHjsNOj: 
calc: 347.1886. 
Found: 347.1856. 

The compounds exemplified in the following Table 
were prepared essentially as described in Example 200 
except that 2- (Bromoethyl) naphthalene was replaced by 
the designated Ar' Precursor. 
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chlorxd. ^„ ^ „«„ien. chloride .t RT 

water. Tne pna»« ^ ^ 

pMs. was wash.d with 2 X , ^ ^^^^^ ^^^^ ^^^^^^^^ 

water, and dried (NajSOj . 

! . ^ xnmoli was reacted with the phenol from 
(l.OSg, 3.9 minol) was sodium hydride (O.llg, 

Example 199 (0.34g, 1.7»«ol) and 8 

, .^^cnersion in mineral oil) m 

2.8 mnol, 60% dispersion a. 

overnight. The reaction was poured into 10 
at RT ovemig ^ ^ 50 »L ethyl acetate. The 

water and washed with 4 a »*' ■» to 

• nwa«es were dried (Na,SO.) and concentrated to 
organic phases were dr ^ 

,«ord an amher "/^^^^^^/^T^, J.„.,/.ethylene 
chromatographed (silica 9*^' ^„ ^^er 

- ^hloride/ammoniuBi hydroxide 5/94/1) to gi 

oil The product had the following properties. 

Analysis calculated for C„H„NO,S0.15 H,0: 
Calc: C, 66.70; H, 7.01; N, 4 58 

Found: C, 66.72; H, 6.94; N, 4.47. 
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Exaanle 216 



0^, 



4-Hydroxydiphenyl aethane (Aldrich) 1.84 g in 50 
ml dime^ylforma&ide (OMF) was added sodium hydride 
(60% dispersion in mineral oil) 0.5 g (Aldrich) 

10 portionwise at R.T. during 15 min. The reaction mixture 
was stirred for 1/2 hr and 1.57 g of l-bromo-3-chloro 
propane (Aldrich) in 10 ml of DMF was added dropwise 
during 10 min and the mixture was stirred at room 
temperature overnight. 

15 Diethyl ether 100 ml and 3 ml of water was added 

to the reaction mixture and the organic phase was 
furtheF~washed with HjO ~(10~mi~~x^'2)~~dried7 filtered, 
the solvent removed in vacuo, and the organic material 
was chromatographed over silica gel using 5% EtOAc in 

20 hexane and gave the title compound as colorless thick 
oil 2 . 1 g. 
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nrttl Yl 1 - r ^- ^ ^- rp h^Tivi«e<;hvl > phenoxvT ftthvl 1 -25- 




10 H20 



HCI 



To a stirred solution of 165 mg of L-proline 
methyl ester hydrochloride in 5 ml of N^N- 
dinethylformanide was added 500 ng of powdered 

15 potassium carbonate and the mixture was stirred under a 
nitrogen atmosphere at room temperature for 10 minutes. 
382 mg of the compound of example 186 was added to the 
mixture and was heated to 65* and stirred under a 
nitrogen atmosphere for A hrs. The mixture was cooled 

2 0 to room temperature and the solvent was removed by 

evaporation under reduced pressure to give crude oily 
gum, which was extracted with ethyl acetate and was 
washed with water, dried over sodium sulfate and 
concentrated in vacuo to give crude product which was 

25 chromatograph'ed on klica .using .75* vtpluene,: 2« .ethyl 
acetate as mobile phase to yield 180 mg of oily gum 
which was converted into its HCI salt using 6 N HCI: 
Dioxane and crystallization from ether gave 158 mg of 
» the title compound as white crystalline solid. 



Analysis Calculated for C„HmN0jHC1 HjO: 
calculated: C, 64.03; H, 7.16; N, 3.56. 
Found: C, 63.76; H, 7.14; N, 3.51. 
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pT-op^mt io" n^l-r3«f l-f nhenvlnethvl \ Dhenoxv 1 PrOPVl 1 - 
4-p^pei'ldineciiT'bQxanldc 




1H2 



4025 H20 



To a stirred solution of 260.5 Bg of the compound of 
exanple 216 in 5 ml of N,N-dimethylf ormamido was added 

15 300 mg of powdered K,CO, and was stirred under nitrogen 
atmosphere for 10 minutes. 150 mg of isonipecotamide 
was added to the mixture and it was heated to 65 •€ and 

. yjs_stlrred-at-65^C-under-nitrogen._atmo.8piiere_for_4 

hours. The mixture was cooled to room temperature and 

20 solvent was removed by evaporation under reduced 

pressure to give crude oily gum which was dissolved in 
ethyl acetate and was washed with water, dried over 
sodium sulfate and concentrated in vacuo to give crude 
product, which upon crystallization from diethyl ether 

25 ■ gave the title compound, ' 

Analysis Calculated CnHnMiOj l/A HjO: 
calculated: C, 74.02; H, 8.05; N, 7.85 
Found: C, 73.98; H, 8.19; N, 7.72 

TTv^TTPie 227 ^Method C) 



0^, 



35 - O - \ J \c 
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10 



15 



TO a Stirred suspension o£ 3-acetamido pyrrolidine 
(260 mg,) and potassiua carbonate (700 ng, finely 
divided) in DMF (15 ml) , Tosylate of example 186 
(700 mg) was added. The reaction mixture was heated at 
60 'C for 10 hours, evaporated and the residue 
partitioned between ethyl acetate and sat potassiua 
carbonate solution. The ethyl acetate layer was 
separated, dried (NajSO,) and evaporated to afford a 
yellow oil that was further purified by radial 
chromatography on silica (eluant; methylene chloride/ 
ethanol, 97/3) to yield a clear oil (400mg) . 

The resulting oil was further purified by 
crystallization as its HCl salt (ethanol/diethyl ether) 
to afford the title compound (400 mg) . 

Analysis Calculated for C„HmNjO, .IHCl: 
calculated: C, 67.28; H, 7.26; N, 7.47. 
Found: C, 67.47; H, 7.97; N, 6.88. 
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^ftf^nTe 22ft f Method 



p i^.nviiHBtti Y'' 1 - r3-r4-fDhenvlinethvl ) PhgnoXYl • 



10 



15 



20 



25 




To product of example 216 (0.27 g) and 240 mg 

-L-prol-ine-benryl-ester_.hydrochlpride .in A^1_DM^ 

added powdered KjCO, 280 ng, sodiua iodide 50 mg. The 
reaction mixture was heated at 80« overnight under 
nitrogen. 

It was then cooled to room temperature and 50 ml 
of ether and 3 ml of water were added. The organic 
phase was further washed with water (10 ml x 2) and 
dried. It was filtered sand solvent was removed under 
vacuo. The residue was chromatographed over silica gel 
using 10:90:1 EtOAc: hexane: Et,N to give the title 
compound as colorless oil. 0.32 g was obtained. 



30 



Analysis for CmHjNOj: 

calculated: C, 78.29; H. 7.27; N, 3.26. 
Found: C, 78.42; H. 7.15; N, 3.10. 
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Calc: C, 74,53; H. 7.74; N, 8.28. 
Found: C, 74.18; H. 7.88; N. 8.25. 


C„H„NOHa: 

Calc: C. 72.01: H, 8.16: N, 4.05. 
Found: C. 72.60: H. 8.30; N. 4.07. 
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C„H,^0,. HO. H,0: 

Calc: C, 67.35; H. 7.23; N. 3.14. Q. 7.95 

Found: C. 67.38; H. 6.66; N. 3.14; Q. 7.96 
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C,.H,/1,0. 1.9 HQ. 0.5 Hfi: 

Calc: C. 61.23: H. 6.73: N. 7.52: O. 18.07 

Found: C. 61.60: H. 6.50; N. 7.60: CI. 18.37 


Calc: C, 71.77; H, 7.17; N. 11.98 
Found: C, 72.14; H, 7.11; N, 11.98 
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Calc: C. 73.34: H. 7.62: N. 4.07; Q. 10.31 
Found: 0. 73.08; H, 7.88; N. 4.15; Q, 10.23 
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Example 32$ 



5 




CHa 



To a stirred solution of methylaaine (40t solution in 
HjO, Aldrich) (13.7 mL, 180 mnol) was added a solution 
of exaiDple 220 (0.47 g, 1.8 suBol, in CHsCH 5 mL) • The 

10 resulting aixtiire was heated to 45-50»C for 4-5 hours 
and then allowed to stir at r.t. for 15 hours. The 
reaction was concentrated in vacuo and the aqueous 
residue extracted with EtOAc (2 x 15 mL) . The organic 
layers were combined and acidified with IN HCl to PH 1 

15 at 0«C. A white precipitate was formed, and the solid 
was collected by vacuum filtration. The solid was 
washed with IN HCl, followed by hexane to afford 0.35 g 
salt. The solid was dissolved in 10% NaOH (30 mL) and 
extracted with Et^O (2 x 20 mL) • The organic layers 

20 were combined, dried over Na^SO^, and concentrated in 
vacuo to give the free amine as a clear colorless oil 
(0.3 g) . The resulting product was fully characterized 
in the next step. See Example No. 3 30. 
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COzMe 



TO a stirred solution of example 326 (o.3o g i i 
mmol in CH,C1, (6 aL) was added methyl acrylate 
(Aldrich 0.13 mL, 1.5 mmol, at r.t. i^e reaction was 
allowed to stir at r.t. for 17 hours, and then 
concentrated under a stream of nitrogen gas. The 

m!oh/CHC " Chromatography using lo* 

MeOH/CH,C., as eluant to afford 0.32 g of the title 
compound as a clear colorless oil. The resulting 
product had the following properties: Analysis caicd 
for C.^,NO,S: C, 65.58; H, 7.25; H, 4.03. Found: 
C. 65.38; H, 7.30; N, 3.95. 
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To a stirred solution of example 330 (80 ng, 0.23 
mnol) was added 6 N HCl (1 mL) • The reaction was 

10 heated to 70 for 4 hours, then concentrated in vacuo 
to give a white solid. The solid was slurried with 
Et20 and collected by vacuum filtration to give 110 mg 
of the title compound. The resulting product had the 
following properties: Analysis calcd for Cj^jiNOjSCl 1.3 

15 H^O: C, 56.30; H, 6.01; N, 3.46. Found: C, 56.05; 
H, 6.22; N, 3.37. 
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Ey"P^^ 337 



0 



+ 0.5 H20 



A mixtiure of the product of Example 180 (0.48 g) , N- 
benzylpiperarine (1 bL) . K^CO, (0.7 g) in DMF (4 bL) was 
heated to 80-C for 16 hr. The volatiles were removed 
in vacuo and the residue was extracted with ethyl 
acetate and water. The organic phase was washed with 
water (3 times) . dried over MgS04 and concentrated. The 
residue was chromato.graphed over silica gel using 
CHC13/EtOH/aqueous NH3 (85/14/1) as eluant to give a N- 
benzyl piperazine derivative. This product in 30 bL of 
ethanol was hydrogenated over 20% Pd(0H)2 on carbon at 
60 psi hydrogen atmosphere for 18.4 h. The mixture was 
filtered and the filtrate concentrated. The residue 
(Sample A) was heated to reflux with toluene (4 mL) 
and trimethylsilylisocyanate (2.5 mL) for 3h. The 
mixture was cooled and chromatographed over silica gel 
us ing-CHCl3/EtOH/ aqueous NH3 (85/14/1). as eluant to 
give the title product as a white solid. 

Anal, for Cj.HaNjOj. 0.5 H,0 

calculated Found 

69.98 C 69.78 

7.27 H 6.82 

11.66 N 11.53 
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^yanple 338 A. B and C 




To a stirred solution of 1.5 g of tosylate 
prepared in example 186 in 20 ml of N,N- 

30 dimethylformamide was added 1.5 g of KjCOj and 480 mg of 
4 -azabenz imidazole. The mixture was heated to 65 •C for 
4 hours, the mixture was cooled to room temperature and 
extracted with ethyl acetate. The organic extract was 
-washed with water; dried oyer NajSC^ and concentrated in 

3 5 vacuo to give crude oily gum which was chromatographed 
over silica gel to yield the title compounds 3 38A, 3 3 8B 
and 338C (in order of elution) . 
A: Calcd for C2iHi9N30 • 1/2H,0: 

Calculated: C, 74.53; H, 5.96; N, 12.42 

40 Found: C, 74.30; H, 5.81; 12.45 

B: Calcd for CjjHi^NjO: 

Calculated: C, 76.57; H, 5.89; N, 12.76 

Found: C, 76.48; H, 5.76; 12.81 

C: calcd for qjHi^NjO- 1/4H2O: 
45 calculated: 75.54; H, 5.89; N, 12.59 

Found: 75.80; 5.75; N, 12.64 
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10 



15 



20 



25 



30 



35 





+ 0.25H2O 



TO a stirred solution of 764 ag of the tosylate 
prepared according to example 186 in 10 »1 of DMT was 
placed 1 g of K,CO, and 326 .g of 5-nitrobenzi»idazole. 
The reaction mixture was heated to 65- C and was 
stirred at 65-C under nitrogen atmosphere for 4 hours. 
The reaction mixture was cooled to room temperature, 
poured into water and extracted with ethyl acetate. 
TThe organic 'extract 'was. ^washed with- water, dried over 
Na,SO« and concentrated in vacuo to afford a residue 
Which was taken up in 8 ml of 1:1 mixture of ethanol 
and HCl. The mixture was treated with 800 mg of 
SnCl,-2H,0 in 1 ml of concentrated HCl. The mixture was 
heated on the steam bath for 45 minutes, cooled to room 
temperature and neutralized 10% HaOH solution. The 
basic solution was extracted with ethyl acetate. The 
organic extract was washed with water, dried over 
Na,SO„ concentrated in vacuo to yield an oily residue 
which was chromatographed on silica gel using 92.5% 
CHCl,, 7% ethanol, and 0.5% NH,OH as eluant to provide 
the title compounds. 

SUBSTITUTE SHEET (RULE 26) 



wo 96/1D999 



PCT/US95/12367 



- 210 - 

A: Calcd for CnN^NjOj • l/4HjO: 

Calc: C, 75.91; H, 6.23; N, 12.08 

Found: C, 75.96; H, 6.10; N, 12.03 

5 B: calcd for CjjHjiNjO' I/4H2O: 

Calc: C, 75.95; H, 6.23; 12.08 

Found: C, 75.73; H, 6.05; 11.94 

EXflffiPlg 363 

10 




+ 0.25 H20 



To a stirred solution of 200 mg of the compound 
prepared in example 338B in 5 ml of CHCI3 vas added 200 

20 mg of 80"-85% m-chloroperoxybenzoic acid and the mixture 
was stirred at room temperature for 1 hr. The mixture 
was diluted with 10 ml of CHCI3 and was washed with 10% 
K2CO3 solution and water, dried over Na7504 and 
concentrated. The residue was chromatographed over 

25 silica gei using 85% CHCI3/ 14% ethanol and 1% aqueous" 
NaOH as eluant to yield the title compound as white 
solid (example 49) . 
Calcd for CjjHi^jOj I/4H2O: 
Calc: C, 72.09: H, 5.62; H, 12.01 

30 Found: C, 71.71; 5.50; N, 11.81 
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Example 364 




Following the procedure described in exanple 363 
and replacing the compound of example 338B with the 
compound of example 340C provided the title compound as 
white solid. 
15 Calcd for C3,H,^302 • l/AHjO: 

Calc: C, 72.09; H, 5.02; 12.01 

Found: C, 72.16; H, 5.62; N, 11.96 

Example 365 

20 



25 




+ 0.25 H20 



Following the procedure described in example 363 
3 0 and replacing the compound of example 3 38B with the 

compound of example 340B provided the title compound as 
white solid. 

Calcd for Cj,H,^30j- I/4H2O: 
Calc: C, 72.09; H, 5.62; N, 12.01 

35 Found: C, 72.31; 5.82; N, 12.05 
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10 



15 



20 



25 




"o ^1= »="tion .dded copper (XX. 

■ r. Mxtur. «.. cooled to rooB t«.p.r.ture erd 
poured -f" „; ^ portions of The 

..^."d brine (100 end dried over 
Aft r f il«e.ion. «.e vole.ile components w.„ 
rded .t reduced pr.s.u.e ^ ; -^^^-^rZl^,^. 

rs rr-u"dT5!, , (30.3«, Of t.e title compound .s 



an oil. 

• HUMS ■ (M+) for GjHiOjS 

calculated: 144.0245 

J. 144.0245 
Found: 



30 




35 



„ , stirred solution of U>e product of «»pU 

- -'-'^"rr. ' T eVi slo-l. 

dropwise over one minute. 
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10 



warned over one hour to -20-C and then cooled to -50-c, 
The mixture was then treated with benxyl bromide (0.9 
mL, 7.6 amol) and warned to roon tenperature over one 
hour. The mixture was poured into water (50 nL) , 
saturated brine (25 mL) and dried over MgS04. After 
filtration, the volatile components were removed at 
reduced pressure on a rotary evaporator. The crude 
product was used in Example 366 without further 
purification. 

Exannle iitt^ 



15 



20 




To a cooled (O'C) and stirred solution of the 
product of Example 367 (1.6 g, 7 mmol) in methylene 
chloride (25 nL) was added pyridine (2.2 bL, 28 mmol) 
and p-toluenesulfonyl chloride (2.7 g, 14 mmol). The 
mixture was allbwed to warm to room temperature and 
stirred for 18 hours. The mixture was poured into 
water (100 mL) and extracted with two 50 mL portions of 
. 25. eti>yl acetate , The combined ethyl acetate , extracts.:., 
were washed 2 times with water (2 x 25 mL) , saturated 
brine (25 mL) and dried over MgSO,. After filtration, 
the volatile components were removed at reduced 
pressure on a rotary evaporator. The residue was 
30 chronatographed on a reverse phase column gradient 
eluting with nethanol-water. This produced 0.64 g 
(24%) of the title compound. 

HRMS (M+) for C«,H»S,0« 
3 5 Calculated: 388.0803 

388.0803 
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ONH2 



5 - 

.tlrr«l .olution of th. product of Example 
_ol, crbonat. (0.25 «) in one 

™' "T.nir2S BL of ethyl acetate. The ethyl 
extracted with 25 x 25 .0,) , 

:trne 5U 'nd dried over H,SO,. Xfter 
15 saturated brxn. (25 ^) .t 

nitration, the J^„.p„.„^ . The reaidu. 

„du=ed Pre..ur. on ' "^'^ ' .,„,i„, with 

wa. a i " 1»0» e^Vl .cetat.) 

■-""nrrirar.- conrentrated a^oniu. hydroxide. 
" TeTo rdu^d va. triturated with ether^ .hia 

Troduced 0 0. , (22.«) of the title compound. 

. ^uMSO,- calculated: 344.155B 
^ for C,*.N,SO,. ^^^^^ ,4«.1566. 



30 




35 



product irom Example 368 (0.1 g, 0.26 rmol) 
The product irom r xidrich) was 

rrrrt'iorriiie;: rc;ihed for th. 

,uh,ected to product «as 
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,,.11 saturated with aqueous 
acetate-.hexane ^'-^ \ product was taXen 

™"^'^^r::^^nd treated wltn ^ydro^en chloride 
up in ether (5 »L) and ^ ether. 

and the — %rthe title compound. 
5 This produced 0.06 g (56%) ot 

PHNOS- calculated: 373.1712 

HPMS (Mf) for C„HrNO,s. ^^^^^ 373.1715 



10 



25 



RyamP''^ 371 




" =,:irr.d .olution ot th. product o£ Example 

TO a stirred so ^rofuran (2 »W — 

3,0 ,0.04 9. 0.1 ^1 J ^„ .t 

..aed HCI „,p,„.„ts vers r..ov.d 

60.C for 5 hours. The .^.p„„t=r .nd th. 

" resir::sTr::r.trd :l « th. t.. 

compound . 

r^ms- calculated: 346.1477 

HBMS (MH+) for C,^»NO,S. ^^^^^^ 346.1479. 



30 , (200 mL, Aldrich) was subjected to 

1,3 -propanediol (20u , preparation 
^r,T,ditions described for tne f 
the reaction conditions . , „ (70%) of the 

, nfifi This produced 13.2 g 
of Example 3 66. Tnis y 

title compound. 

calculated: 15B.0402 
HBMS (M+) for C^icftS- „^d: 158.0397. 
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Example 173 



The product from Example 372 (6 g, 37.9 naol) was 
subjected to the reaction conditions described for the 
preparation of Example 362. The residue was 
chromatographed on a reverse phase column gradient 
eluting with methanol -water. This produced 0.76 g 
/7.9») of the title compound. 

HRMS (M+) for C„H„0,S: Calculated: 248.0871 

Found: 248.0874. 

Example -il^ 




The product from Example 373 (0.5 g, 2.01 mmol) 
was subjected to the reaction conditions described for 
the preparation of Example 368. The crude product was 
chromatographed on silica gel gradient eluting with 
ethyl acetate :hexane (1:19 to 1:9). This produced 0.53 
g (65%) of the title compound. 

NMR (CDCl,): 7.76 (d, 2H) , 7.35-7.19 (complex, 7H) , 6.37 
(d, IH), 5.90 (d, IH), 4.16 (T, 2H) , 3.98 (S, 2H) , 3.95 
(T, 2H), 2.39 (S, 3H), 2.06 (Pent., 2H) . 
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.HCI 



CH3 

The product fron Example 374 (0.2 g, 0.5 mmol) and 
N-nethyl-^-alanine vaa subjected to the reaction 
conditions described for the preparation of Example 
369. The crude product was chromatographed on silica 
gel eluting with ethyl acetate :hexane (1:4). The 
product was taken up in ether (5 mL) and treated with 
hydrogen chloride and the resulting solid was 
15 triturated with ether. This produced 0.08 g (42%) of 
the title compound. 

HRMS (MH+) for Cj^jjSNO,: Calculated: 348.1633 

Found: 348.1651. 
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10 



15 



20 



25 



o 



,o . ...... ."P-- 'i-;^^^:^^:^^^, ^ 

™ 4a./ L. ".cticn .ixt»r. .ti«.d .t r.» 

was aaaea. * nor and 

.„p.„.ur. rol l- "r* 

Bixture of 211 ny" ^i-tsvl .ther. The organic 

=r rua\..so., - ..^^^^^^^ - 

chromatography on tl.i.i=« colorlass oil 

.0/90) to afford insistent 
(15.02 g) . NMB spectra .cf this oil 
with the proposed structure. 
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20 



To a stirred solution of the t-butyl e»t«r 
example 376 (2 . 78g, 10».ol, i„ THP(X00»1) at -Ts" 
lith^u. diisopropyla^ide (5.1, 2M solution Ji Jl^, 

78 C for 40 man, quenched with methyl iodide fimi 
excess, and allowed to attain room temperature 
-act.on .i..ure was evaporated, and partitLed 

stif::: "^""^^ "^^^^^^^^ ^^^^^^^^ ^y^o^en 

sulfate solution. The organic evi-,--,.*- Jr»«.ogen 
(3..,). Th. cruo, product w„ purl,i.d by 
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Example 380 



To a stirred solution of t-butyl ester fron 
example 376 (9.60 34.5 mnol) in methylene chloride 

10 (50 ml) and methanol (5 ml) at 0»C trif luoroacetic acid 
(50 ml, prechilled in ice) was added. The reaction 
mixture was stirred at O^C for 20 minutes, then allowed 
to attain room temperatiire overnight. The reaction 
mixture was evaporated to afford an off white solid 

15 which was recrystallized from diethyl ether /hexane to 
yield the title compound (6.12 g) . 

Analysis Calculated for CjjH^Oj 0.1 HjO: 
Calculated: 73.82; 5.86. 

20 Found: C, 73.77; H, 5.76. 



Following examples were carried out (i.e. examples 
381, 382, 383) as described in Example 380. 
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Example j^j^ 

To • »tlrr.d .olutlon of th. 
(•<"> «g, 3.31 moi, i„ dl..*K„w "^fl* "0 

" pyri«„. .1.1""^^:"^^:* 

«xt««s „.„ =ep„.t.d, dried (H. so . / 

t° .«ord „ p« White .oUd , J!? ' 

The crude ecUd „es dissolved 17' T,'" " " 

" -icn p^idi„. x 1:?*"" " 

mixture was stirred for ^ », reaction 
saturated sodlu^ h^dr;.: c.^II^et'""'^'"'' "^'^ 
.xtracted into eth^l .Lt.t" 1 
were separated, dried ".si ; .T 
" an o« White solid. to ,„ord 

ather) to .„ord the^m. T "^'"^^ 
o cne title eojipound (920 og) . 



Aiialysls calculated f or CJI Kn n 

Calc- , <yaKO. 0.15 H,0! 

Fol^ ' 

"""""^ C, ,1.37; „, 6.,,. „, 3.70. 
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T-od from the amide 

title =".P~"* ■ 
15 Found: c, 



20 




25 



30 



as described in 

3.hydro>cy pyrrcli*!"' 

(100 ing) • 

„.ly.ls „. ,.35; «, 

round: i:. 
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T - f T -P< r,^-r i j i TY^ ^ r4- f nhenvlnethvl) 




245 »g of sodium hydride (50% in oil) washed with 
hexane to remove the oil, was added to the solution of 
920 mg of 4 -hydroxy diphenylmethane in 10 ml of N,N- 

15 dimethylformamide. The mixture was stirred at room 
temperature under nitrogen atmosphere for 10 minutes, 
and then 806 mg of l-(chloroacetyl) piper idine was added 
to the mixture. The reaction mixture was poured into 
water and was extracted with ether. The ether extract 

20 was washed with water, followed by 10% NaOH solution, 
dried over NajSO^. The solvent was removed by 
evaporation under reduced pressure to provide crude 
product which was crystallized from ether/hexane to 
provide 656 ag of the title compound as white 

25 *' -'crysitsiline solid. - • . :•• r .:.~.,~.^:,-^y:::. - . . 

Analysis calculated for C^HiaNO,: 
Calc: C, 77.64; H, 7.49; N, 4.53. 

Found: C, 77.83; H, 7.49; N, 4.49. 

30 ^ 



wo 96/10999 



PCTAJS95/12367 



5 



10 



- 226 - 

Exanplg 399 

1 - r2 ■ 6-diT ni.i;hvlpiperidin-l-vl W2-f 4- fphenvlaethvl) - 

phenoxvlethanone 

O CH3 

+ 0.1H2O 



Following the procedure described in example 387 
and replacing l-(chloroacetyl)piperidine with 1- 
15 (chloroacetyl)-2,6-diinethylpiperidine yielded the title 
compound . 

Analysis calculated for CjjHjtNjO • 0 • IHjO : 
Calc: C, 77.89; H, 8.08, 4.13. 

20 Found: C, 77.84, H, 8.16; N, 4.13. 



Example 389 



25 




0 



30 To stirred solution of the acid from example 380 

(800 mg, 3.31 mmol) in dimethylf ormamide (10 ml) and 
pyridine (2 ml) , disuccinyl carbonate (842 mg) and 
4-dimethylaminopyridine (cat) were added. The reaction 
mixture was stirred at room temperature for 50 minutes 

35 and then hexamethyleneimine (330 mg) was added. The 

reaction mixture was stirred overnight, evaporated, and 
partitioned between ethyl acetate and saturated 
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potassium hydrogen sulfate solution. The organic 
extracts were separated, dried (Na2S04) and evaporated 
to afford an off white solid (crude yield «l.l g) . The 
crude product was purified by chromatography on silica 
5 (eluant; diethyl ether/hexane, 70/30) to afford the 
title conpound (800 mg) . 

Analysis calculated for CjiHjjNOj 0.15 HjO: 
Calc: C, 77.34; 7.82; N, 4.29. 

10 Found: C, 77.40; H, 7.84; N, 4.30. 

J 
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Example 397 

To a stirred suspension of Lithivon altuninun 
hydride (400 ng, excess) in THF (lo ml) at roon 
temperature, the amide for example 389 (700 mg) was 

10 added. The reaction mixture was stirred at room 

temperature for 3 hours, quenched with water (1 ml) and 
then diluted with ethyl acetate (50 ml). The reaction 
mixture was filtered and the mother liquors evaporated 
to afford a colorless oil. The free amine was 

15 converted to its HCl salt and crystallized from 

ethanol/diethyl ether to afford the title compound 
(545 mg) . 



20 



Analysis calculated for C„H„NO l HCl 0.2 HjO: 
Calc: C, 72.17; H, 8.19; N, 4.01. 

Found: C, 72.21; H, 8.21; N, 4.07. 
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8 



52 


t8 
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CJ. of cm" 


^ ^ T 


0.2 H 
H. 8. 
H.8. 


lA a o 


5 IX 


.1 HCI 
72.17; 
72.26; 


.1 HQ 
72.87; 
72.B5; 


Calc: C. 
Found. C. 
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Exanple 4^7 




^ C 



CH 

•11 

1) 3-Broiao propionaldehyde dimethyl acetal vas reacted 
with 4-hydroxy diphenyl methane as in example 216 and 
was purified through column chromatography to afford 
10 intermediate A. 



30 




° ^ OMe 



2) 1 g of intermediate h in 10 ml of THF was added 0.5 
ml of H,0. P-toluenesulfonic acid 50 mg was added and 
heated to 10- overnight. The solvent was removed and 
the organic material was extracted with 30 ml ether. 
The etherial extracts were dried (Na,SOJ and evaporated 
to afford to intermediate aldehyde fl. 




3) The intermediate 240 mg in 3 ml of EtOH was added 
177 mg of ethyl 3-aaino pentyn-l-carboxylate (The 
NutraSweet Company) and 1 maole of KOH (56 mg) and was 
stirred for 1/2 hr. 63 og of NaBHjCN was then added and 
the reaction was worked up as example 12 and after 
chromatography to provide 20 mg of the title compound 
35 as a colorless oil. 
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Analysis for Ca^NO, • 0 . 1H,0 

T^ee^v EBUnd 



c 

H 
N 



74.18 74.17 
7.36 7.66 



3.75 



3.77 



10 



CH 

III 

c 



15 




The title compound was prepared in accordance with 
r .0 except that bro»oacetaldehyde diethyl 

- 3«o.ionaidehyde 

20 dimethyl acetal. 



Analysis for CuHmNO, 









£2Sind 


25 


C 


75.19 


69.79 




H 


7.17 


7.11 




N 


3.98 


4.21 
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TO a stirred solution 100 mg of the compound of 
example 261 in 5 ml DMF was added NaH 12 mg (60% 
dispersion, Aldrich) . After 10 minutes of stirring, 30 
»g benzyl bromide (Aldrichj in 2 ml DMF was added 
dropwise stirred at room temperature for 1 hr. Organic 
material was extracted with 30 ml ether and was washed 
with H,0(5 ml X 3), dried, and purified by column 
chromatography to provide 60 mg of the title compound 
as a colorless oil. 

20 Analysis for Cj^sjNO, 

Theory IfiUnd 

C 78.52 -78.18 

25 K 7^50 7.50 

H 3.16 3.06 
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Example 41Q 

Prgparatiin n of efchvl f r4-f 4-rnhenvlnethvl>phenoxv1 
y«ti^^r^ ^ r2-propenvl^ aiiilnolpropanoate 

5 




10 CHj 

150 ng of the compound of example 271 was reacted 
in accordance with the method of example 409 to provide 
100 m? of the title compound as a colorless oil. 

15 

Analysis for C2,H„N0, 







Theerv 




20 


C 


75.92 


75.94 




H 


8.41 


8.59 




N 


3.54 


3.43 



25. :' - / ^ ^ 




30 

To 100 ag of the compound of example 261 and 0.1 
ml of 37% aq HCHO in 2 ml of CH3CN was added 25 mg of 
NaBHjCN and the reaction mixture stirred for 15 min. 
35 Two drops of glacial acetic acid was added and the 
reaction mixture was stirred for another 30 min. 
Solvent was removed in vacuo and the remaining mixture 
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10 



15 



20 



was basicif ied with 15%K0H to pH 8 and the organic 
material was extracted with 20 »1 ether. «»« 
phase wae washed with H,0 (10 »1 x 3) and wae dried. It 
was filtered and the resulting oily substance was 

purified by silica gel chroaatography using 50:50:1- 
EtOAc:tol:TEA as eluant to provide 90 »g of the title 
compound « 

Analysis for CaHj,N03 • 0 . 2H,0 



25 





Theory 




c 


76.39 


76.10 


H 


7.03 


7.05 


N 


3.56 


3.48 




.C02Et 



170 »g of the compound of example 265 was 
converted to 100 mg of the title compound using the 
procedure described in example 411. 



Analysis for CnH:,NO, 



30 TheyrY ^siinA 



c 

H 
N 



74.33 74.28 
8.22 8.44 
3.94 4.00 



35 
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Examylg 413 




H20 



160 ag of the compound of example 267 was 
10 converted to 37.4 ng of the title compound following 
the procedure of example 411. 

Analysis for CjiHttNOj-HjO 



15 



Theory £2Und 



20 



25 



30 



C 
H 
N 



70.17 
8.13 
3.90 



69.85 
8.04 
3.92 



EXflffiPlg 414 




+ 0.2H2O 

770 mg of the compound of example 265 was reacted 
with 3 -pyridine carboxaldehyde (Aldrich) 0.12 g 
following the procedure of example 411. Silica gel 
chromatography afforded 0.7 g of the title compound. 
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Analysis for C„H,^,0, • 0 . 2HjO 
•Phaorv FOUnd 



c 

H 
N 



74.70 
7.06 
6.45 



74.31 
7.49 
6.28 



10 



Fvanple 415 




C02Et 



15 + 0.4 Et3N 0.2 H20 

640 ng of the conpoxind of example 272 was reacted 
in accordance with the nethod described in exaaple 411 
to obtain 350 ng of the title compound as a colorless 
20 oil. 

Analysis for Cj,H„NO, 0.4 Et,N-0.2H,0 



25 



C 
H 
N 



Theory FOUnd 



73.76 
9.11 
4.74 



73.43 
8.66 
4.33 



30 



Evample 416 




HaC^CHa 



35 



+ 0.5 H20 
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The coapound of example 265 (267 ng) in anhyd. 
THF was cooled to 0«C and 2 annol of MeMgCl in THF was 
added during 1/2 hr and stirred at room temperature for 
1/2 hr. 2 ml of aqueous NH4CI solution was added 
dropwise at 0-C and the solvent was removed in vacuo. 
The organic material was extracted with 30 ml ether and 
was chromatographed in a silica gel column using 
20:80: l-EtOH:EtOAc-TEA as eluant to provide 75 mg of 
the title compound as a colorless oil. 

Analysis for C„H^O, • 0 . SH,0 

Theory £sund 

15 c 74.96 74.80 

H 8.99 8.35 



10 



20 



25 



30 



35 



N 



4.16 4.65 

Fyanple 417 




-O 



CH-CO2CH2 



1.13 g of the compound of example 411 in THF was 
added dropwise to 3 mmol of LDA in 20 ml of THF at -78 • 
during 1/2 hr. After 1/2 hr at -78«, 5 mmol of methyl 
iodide was added and reaction mixture was warmed to 
room temperature. Solvent was removed in vacuo and 
organic material was extracted with 50 ml ether and was 
dried. The desired product, 590 mg of the title 
compound, was obtained from column chromatography as a 
colorless oil. 

Analysis for CaH„NO, • 0 . 2H,0 
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Thggrv 



- 241 
Pound 



C 
H 
N 



77.28 
7.74 
3.22 



77.00 
7.86 
3.07 



pvnTHPle 418 



10 



15 



20 



25 




CO^Bn 

Vh3C CH3 
CH3 



Product of example 417, (290 ng) was subjected to 
conditions described in example 417 and after 
chromatography on silica gel, a colorless oil was 
obtained, 21. 4 ng* 

Analysis for C^jiNO, EtOAc 



C 
H 
N 



Theory 

74.27 ' 
8.12 
2.62 



74.54 
7.76 
2.66 



30 



FvaiBPle 419 




NH2 
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To a stirred solution of 350 mg of the ester of 
example 245 in 3 ml of n-butanol was added 1 g of 
hydrazine hydrate and the mixtxire was heated to reflux 
and was allowed to reflux under nitrogen atmosphere for 
5 6 hours. The mixture was cooled to room temperature. 
The solvent was removed by evaporation under reduced 
pressure to give the crude oily gum, which upon 
crystallization from diethyl ether provided the title 
compound as white solid. 
10 Calcd for C„H,7N,Cj O 2h,o : C. 70.64; H. 7.73; N, 11.77. 

Found: C, 70.62; H, 7.88; N, 11.71. 



Example 420 



15 




CONHMe 



Following the procedure described in example 419 
20 and replacing hydrazine hydrate with 40% methyl amine 
provided the title compound. 

Calcd for CoH„NiOj: C, 74.97; H, 8.01; N, 7.95. 

Found: C, 74.67; H, 8.48; M, 7.88. 

25:v... . ^ , •. • TSxamplg 421 . 

O 0 
30 

To a stirred solution of 600 mg of the compound of 
example 249 in 10 ml of ethanol was condensed 1 ml of 
liquid ammonia and the mixture was heated in a pressure 
vessel to 85* C under 200 psi for 4 hours. The mixture 
35 was cooled and filtered. The filtrate was 

concentrated under vacuo to give an oily gum which was 
chromatographed on silica using 85* CHCl,: 14% ethanol: 
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1% NH4OH as mobile phase to provide 180 mg of the title 
compound. 

Calcd for C^^HjiNjO,: C, 70.39; H, 7.63; N, 10.26 
Found: C, 70.17; H, 7.92; N, 10.19 

5 ' ' 

Example 422 

0 

10 

+ 0.3 H20 

150 mg (0.44 mmol) of the compound of example 265 
were dissolved in 10 ml of 40% methylamine (vt.% 

15 solution in water). A catalytic amount of NaCN was 
added and the reaction was stirred at 50^ C for 2 
hours. The reaction was cooled and the mixture was 
diluted with 50 ml of H^O and then extracted with two 25 
ml portions of £A. The organic layers were combined, 

20 dried and concentrated. Chromatography was carried out 
on a 1 mm chromatotron plate (90% £A\9% MeOH\l % 
triethyluine) to afford 100 mg of pure product. 
Calcd for CjoHjeNjOj 0.3 HjO: 

Calculated: v C, 72.39; 8.08; 8.44. 

25 Found: , , , ,C, 72.36; H, 8.09; 8.22. f 





35 



+ 0.3 H20 
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The title conpoxind was prepared essentially as 
described in Example 422 except that amaoniuB hydroxide 
was used instead of methylamine. 
Analysis Cald. for C,A«NA 0.3 

Calc: C, 71.81; H, 7.80; N, 8.81. 

Found: C, 72.10; H, 7.94; N, 8.55. 




+0.6 H20 

The title compound was prepared essentially as 
described in Example 422 except that morpholine was 
used instead of methylamine. 

calc: C, 70.24; H, 8.00; N, 7.12. 

Found: C, 70.09; H, 8.13; N, 7.46. 

^y>»Tnnle 425 




The product from Example 276 (0.20 g) was stirred 
in concentrated NH.OH (3 mL) with catalytic NaCN at 
reflux in a sealed vial for 23 h. The mixture was 
cooled and poured into EtOAc and water. The EtOAc 
layer was separated, washed with brine, dried over 
Na,SO, and concentrated.. Flash chromatography on silica 
35 gel using a gradient of 99:1:0.5 to 97:3:0.5 

CH,Cl,/MeOH/NH,OH gave the title compound (0.052 g) as a 
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15 



20 



25 



30 
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colorless oil: Anal, calc'd for C^N^: C, 74.05; H, 
7.46; N, 8.63. Found: C, 74.12; H, 7.76; H, 8.44. 

flypTfiBle 426 



35 




The product from Example 275 (254 mg, 0.72 mmol) 
and a catalytic amount of sodium cyanide were dissolved 
in 10 mL ammonium hydroxide. The reaction was 
refluxed for 12 hours. After cooling to RT, the 
reaction was neutralized with 10* HCl. The aqueous 
phases was extracted with 4 X 30 »L ethyl acetate. The 
combined organic extracts were dried (Na,SO.) , ^i^^^^^^' 
and concentrated to afford the crude product as a white 
solid. The product was chromatographed (silica gel, 
methanol /methylene chloride/ammonium hydroxide 
2/97.5/0.5) to afford the pure product as a white 
solid. The product had the following properties: »p 
106-107.C. Anal, calcd for C^NO,: C. 74.53; H, 7.74; 
N, 8.28. Found C, 74.36; H, 7.66; N, 8.12. 




A solution of 153 mg of the product from example 
305 in 5 mL of ethanol and 5 mL of concentrated 
ammonium hydroxide solution was prepared and Pl-^'^^" 
a parr bottle. The vessel was stoppered and stirred at 
room temperature for 48 hours. The reaction mixture 
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vas concentrated and the residue was purified on prep 
plates eluting with 89.5% CHClj-lO.Ot ethanol-0.5* NH4OH 
to yield 59 mg of white powder. 

5 Analysis for CjiHj^NjOj -1.0 HjO 

Calculated Found 

67.72 C 67.82 

7.58 H 7.17 

10 7.52 N 7.35 

Example 428 



15 





To a stirred solution of the alcohol from example 
385 (100 mg, 0.29 mmol) in methylene chloride (5 ml) 

20 and triethylamine (0.5 ml, excess) at 0*C, phenyl 

isocyanate was added. The reaction mixture was stirred 
overnight, evaporated and partitioned between ethyl 
acetate and satiirated potassium hydrogen sulfate 
solution. The organic layer was separated, washed with 

25- saturated potassium hydrogen carbonate solution 

followed by brine. The organic extracts were dried 
(Na2S04) and evaporated to afford a white solid. The 
crude product was purified by radial chromatography 
(eluantrethyl acetate) to afford the title compound (45 

30 mg) 

Anal. Calc. C77H3oN}03: 

Calc: C, 75.32; H, 7.02; N, 6.51. 

Found: C, 74.96; H, 6.84; N, 6.70. 



PCT/US95/12367 

WO 96/10999 



10 



15 



20 




.olutlon. «.. eool.d to roo. 

j„r X hom:. The "'"=*^°" 4 .v.por.tlon 

was taxen up in 10 Bl "I The solution was 

HCl until it ::irJ --a vltn vat., en. 

^Ud o».r Tb. „ ^ 

evaporation under "^"'=;* .u,.noli= HCl to 

;rr.;rr:ir:Uound . — 

Calod =»«»''°' "",'^,:.„3, H, 7.16, H, 3.5. 

calculated: ^- ^ „, ,.59 

Found: ' 



25 




HO2C 



30 



35 



1 228 (0 2 g) was 
The compound of exainp ^^^^ ^ 



169) 
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Analysis for C„Hj4N03 • 0 • SH^O 
Theory ffiund 

C 72.60 72.88 

5 H 7.25 7.51 

N 4.03 3.96 



10 



15 



20 



35 



Exaapjg 431 




+ 0.6 H20 



800 mg of the compound of example 261 was 
hydrogenated over 4% Pd/C in 3A EtOH 20 ml at 5 psi for 
2 hr, filtered and recrystallizcd from 3 A EtOH to 
provide 120 mg of the title compound (m.p. 165-167'). 

Analysis for Ci^ijNOj • 0 . eH^O 

Theory FffVind 



25 C 70.3 9 70.15 

H 7.52 7.29 

N 4.32 4.24 

EX^mPl^ 432 

30 




-CO2H 



rr' 

Me Me 



0.1 g of the compound of example 417 was 
hydrogenated over 4* Pd/C in EtOH as described in 
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«"P1. 431. Of the .olv.„t in vacuo foUow«, 

^ .xlic. ,.1 =hro«to,r.phy provi4.a 30 „ o* th. 
title compounds as yellow oil. 

5 Analysis for C„h„no, 0.20^ 



10 



15 



20 







£2UQd 


c 


74.76 


74.28 


H 


8.01 


7.95 


N 


3.89 


3.34 




'CO2H 



was 



dlsIrZT °' hydrogenated as 

described for example 431 to afford 70 »g of the 
e compound, m.p. 140-141. 9 or the 



title compound, m.p. 14 0-141. 
25 Analysis for CjpHj,NO, 



ThssTx. zaund 

^ 73.37 73.36 

'° " 7.70 7.64 

N 4.28 4.20 
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.C02H 



10 



.«nle 411 was hydrogenated as 
-pound o. ex-P^«^^ ,,,,ound as 

example 431 .oaf ford 3 

white needles (m.P- 



;^.lysis for C^.NO3.0.2..o.c 



15 



C 
H 



20 



25 



30 



35 




325 (100 »g) 

treated with 0.5 mi. reaction mixture was 

J *«r 4 hours. . i- vacuo to 

refluxed for 4 n concentrated m va 

c.i=ux«.d for „, e.ss, ». 

cale: ,5.0s, H, 6.83; «. 

Found: 



PCT/1JS95/1236'' 
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The resulting * „«.^«ted in vacuo to give 

X„ r..=tlon v.. """"""f and then .larrx.0 

^. T« r..iau. w.. „cuu. filtration 



M*= 357. 



20 



10 



15 



20 



5 
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(mostlyendo-9;i) ^ — ^ \>^/ 
A solution of 20 nL of a-i 

«« refluxed for 12 hours, a. r..l "° 

concentrated ^ t., re.iau.^: " "7 ™' 

toluen. .„a then th. residue ™. L.., 

-ten.. «.e dissolved In 50 L of X^™™"" 

•nd setureted with enhydrou. HCl iTZZZul ' 

•n ice beth for 1 hour Th. „ chilling i„ 

extracts .as.el wit. :::j::erK\c\Tr^^ ^^""^'^ 
over Mgso. and concentrated The ' 7 " 
on a silica gel column .1 t • Purified 
« gex column eluting with 94 s* rnr -1 

CH3OH - 0.5% NH^OH to afford 333 ma of ^ ' " ''^ 

™ :J33 mg of viscous oil. 

Anal, for C^^o, .6.25 H,o: " : 



Calculated * ^ 

Found 

^ 74.60 
7«49 H , 

" 7.66 
3.79 tt 

3.76 



PCT/US95/1236'' 
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10 



15 



20 




HCI 



. . .1 of THF containing o.j 
.XMP1« J" ^" = , ttinuoroacrtic anhyaride 

« O'C .nd th. mxxtur 

tMperatur. and «a. ai ^ .vaporatwn 

reducad P"^'^' „.s » CHCl,: 

rrro:: . ^^^^^^ 

compound. 

calcd for C„H„N:OHClv0.3 H,0:^^ ^^^^^^ ^ .^3^ 

calculated: c, 69.36; H, 6.89; N, 7.66. 



Found 

25 riTrniTiPl^ 



30 



CONH2 




BOC 



35 



„ a .tU«d .«pe„-cn --^-'-^r^^^ a. 
,,^ic« - ,rdU:«na« ,S= 



PCTAJS95/12367 
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, hr The volatilcs were removed and 
temperature ' . fixture of CH,Cl, and 

the residue was ^ „„ned with water, 

ether. ^^/^d c^^^^^^^^^^ 

^''""^rd a" a white solid (51 g). 
5 title compound, as « 



10 




^4 « «f the product of Example 442 

(51 g) in pyridin. 45 mm. TM 

„tfluoro.c.tic „^ t»p.«tur. c,« » 

.ixtur. «« " ""„„«a in v.euo to l/3rd 

Th. mixture «« """^^ 
Its criminal volume an. P= p.3„ 
Th. mixture was ^ried over MgSO. ««i 

v„ washed with water ,,.p„und Bp 

distilled in vacuo to give tn 

j..=rlb«d in example! "1 and 
following the proc^ur. d«=ri 

35 repiacing - '-t::^^: ,1,1: compound a. K=i 
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^ ^ 70-38; H, 7.38; N, 7.46 
Found: r ta « 

C, 70.10; H, 7.00; 7.35 

Exanplg 



30 




TO a stirred solution of 250 »g of the compound of 
example 444 in 10 »1 of absolute ethanol containing 500 
»g Of triethyla^xne is added 250 „g of NH,0H.HC1 and the 
laixture is heated to reflux and is allowed to reflux 
for 2% hours. The mixture is cooled to roon 
teaperature and is concentrated in vacuo to provide a 
crude oily gu„, «Mch is extracted with ethyl acetate. 
The organic extract is washed with water, dried over 
Na,SO and concentrated in vacuo to give a residue which 
IS chroaatographed on silica gel using 85* CHCI3, 14% 
ethanol, and 1% KHaOH as eluant to provide 166 »g of 
the title conpound, as white solid. 



25 calcd .. f or . CaH^jO, • h H^: ' - 

<=, 71.03; H, 7.99; N, 11. 30 
C, 71.28; H, 7.92; H, 11. le. 



Found : 




35 



PCTAJS95/12367 
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«^ tha oroduct Of Example 284 
.o a stirred -^"^^J^^^^^^^ (0.38 g, 

^larich) ,Led to reflux for 4h and 
(0.38 g) and the rnxxtur ^^^^^^ , ^,3. The 

5 allowed to B^and^^ r ^^^^^^^ ehro.atogr.phed 

...atiles we.e 07^^ HH, 85/14/1, 

over silica gel usx g colorless solid, 

to give the title product as a cox 



10 Anal, for CaHrNjO, 
Calculated 



Found 



72.30 



H 

11.50 N 



C 72.03 
7.54 



20 



0^0 




solid. 

30 Anal, for C,,H„N,0,. 0.25 H,0 



Calculated 

67.03 ^ 
H 

9.77 ^ 



35 7.38 H 



Found 

67.01 

6.98 

9.43 
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Example 44ff 



35 




TO a stirred solution of the product of Example 447 
(0.45 g) in THF (10 bL at -eO'C was added a toluene 
solution of phosgene (0.931 M, 3.3 xaL, Fluka) . The 
mixture was allowed to warm to room temperature over 16 
hr. The volatiles were removed and the residue 
chromatographed over silica gel using 
CHC13/Ethanol/Aqueous NH3 25/10/1, to give the title 
product as a colorless hygroscopic solid. 

Anal, for Cj^k^Oj. 0.5 H,0 

Calculated ^ pou^d 



68.02 c 

6.75 H 
10.82 N 



68. 00 

6.54 

10.69 



Exampl*. 44Q 




A solution of the product of Example 447 (0.576 g) in 
ethanol (15 mL) and acetic acid (3 mL) was hydrogenated 
in a parr hydrogenation apparatus over 4% Pd/C under 60 
psi of hydrogen pressure for 24 hr. The solution was 
filtered and the filtrate concentrated. The residue 
was chromatographed over reverse phase silica gel using 



lb 
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aethanol/vater as eluant of provide th« . 
the title product. This b.^! , 

volume o. ethanol and sat::a::d"et:" ' ^"^^ 

The Mixture was concentrator ' 
7a-C/o.5«„ to give the title ^^^i''* " 
solid. compound a« a sticky 

^'I- for q.„„K,0. 1.9 Hci. 0.75 H,0 

Calculated 

Pound 



60,02 c 



7.29 



H 



10.00 21 



59.99 
7.18 



" 16.03 ci 

" 16.12 




Th. product iron Ex.=pi. 4„ ,„„ , 

xylene (15 ml) and was t:r..t 1 "^'^Ived 

tributntm cMorid. ,0", « 

the „i«„e w.i heated -to r!i - 

"a was .uowed to u! T 

w« cooled to .00. tl^perat^e" T"" 

vacuo to a„ord an onrZ^^.r^""""'""" in 

concentrated in vacuo to pr" 1 f"''"* 
reverse phase column chroL..^. !" ° "P°n 
title compound .stZ ZT « 

Calculated for ch va « , 

HifljjNjO .0.6 H,0: 

Calc: ^ 

Found: ^' «' 7.06; H, is. 71 

H, 6.87; N, 19. jq. 



PCrnJS95/12367 
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A 



of Example 444, pr 
solid- 

15 calc: C, 67.12. 



Found! 



20 




NH2 



25 



30 



3 3 BiBol) was 

^ fiom Example 256 ^'^^ ^oo't for 

'7' 50 «L 1.2 H HCl -^f-;;^ ,ade basic 
'''^ Tn^reaction was cool- - ..^ 5 
tirr.-.aOH. --Terorneao.,anicex.^-s 
X ^° ^ IT Utered. and concentrated - 

,ere dried (Ha,SO.) , f i ^ ^^^^^ following 
a,ford a .or C.^««.0-70 HO: 

calculated: 73.79; H, 8.09, H, 

Found: 



35 
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10 



15 



20 



. « Exa«ple 452 (645«g, 2.16 vmol) and 
The product from Ex P ^^^^ ^^^^ ^^^^ 

dissolved in 10 ^ "^^'T" The reaction was quenched 
.2 hours at KT under ^^J^r^^. was concentrated in 
„ith 10 mL methanol. Tb ^ methylene 

vacuo and the resxdue was dx ^^^^^^ ^.^ ^ ^ ^ 

Chloride. The the crude product as 

..ter and dried («a,SO ) ^-/"^^^^....uz.d fro. 
_ _a_tan_ s_olid^ The ^^^J .^ive. the-Pure .product as^ a _ 

methanol/diethyl e^^-*^ ^ ,,,i,wing properties: 

.an solid. The P-^^^ c^^,0,0.10 H,0: C. 

«p 132-134-C. c, 70.36; H. 7.47; H. 

70.40; H, 7.44; N, 12.31. 



12.22. 



25 




HCl 



30 



35 



, ^ion of the amine from example 452 
,o a stirred ,^ioride (1 b1) at 

(.00 mg. 0.34 m^ol) -^^^^^^^^^..^iae (30 .mol, 1.1 
oom temperature, -*^^7;;;;;i,^^e was stirred at 
e,) was added, --^f^f^ ,,.,.„.ed and the residue 
room temperature for 10 » 
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crystallized fro» diethyl ether to afford the tltl 
compound (iii ng) ® 

Anal. calc. C„H«N,0,C1 .IHCI 0.25 JLO- 
C-lc: C, 60.80; H, 6.68; N, 6.75. 

Found: c. 60.72; H, 6.38; N, 6.53. 

Example Iff* 



10 




HCI 



HCI 



+0.5H2O 

The title compound was prepared fro™ 
example 238 (soo ma) In " compound of 

.tjo (500 mg) in a manner identical ^k-* 

described in example 452. This affordeTL\i^r 
compound as a white solid (401 mg, * ^'"'^ 

20 Anal. calc. c^^,o, HCI o.s h,0: 

C, 61.22; H, 7.45; N, 7.14. 
Found: c, 61.20; H, 7.50; N, 7.07. 



15. 




To a stirred solution of the amine from , 
USO mg, 0,47 mmol) and trieth^amine ^ l^^ 
ml) trimethylsilyl isocyanate (70 pi i 5 ^'^^^ 
added. The reaction mixture was stLed at r 
temperature for 3h, evaporated and^H " 
precipitated from diethyl e^rt a^^rT^e^^lTr 
compound (175mg) title 

Anal. calc. C„H„N,0, .0.4 H,0: 
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C, 69.93; H. 7.77, H, 



C, 69.80; H, 7 



.69', H, 11.78, 




HCl 



HCl 



10 



coBpound as a white solid. 



15 



^.1. «1=. tor Cfi^nfi- 



Calculated 



20 



61.79 
7.10 
7.58 

19.20 



H 
M 
Cl 



-Found- 

61.31 
7.32 
7.49 
18.94 



25 




30 



+ 0.25H2O 

, «,e fre. b... of th. product of E>.«.pl. 
A Bixtur. of J" j^^iyu.othlocy.na« (0.81 1.. 

„ reflux for 16 M"". The » 



1 
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and the residue chronatographed on silica gel using 
aJCl3/ethanol/aqueou8 NH„ 85/14/1, to give the title 
product as a solid. 

5 Anal, for CjoHjjNjOS. 0.25 H,0 



Calculated 



Found 



66.73 c 66.87 



10 7.14 H 

11.67 M 
8.91 s 



15 



6.91 

11.65 

8.88 



Example 45° 




20 



25 



30 



O 



The procedure of Exanple 458 was repeated using 
trimethylsilyl isocyanate in the place of 
trinethylsilyl isothiocynate to provide the title 
product as a solid. 

Anal, for CjoHjjNjO, 

Calculated 

Found 

70.77 c 



7.42 

12.38 N 



" 7.75 



70.54 
7.75 
12.31 



35 
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Example 460 




n 
0 



To a stirred solution of the free base of the product 
of Example 457 (0.33 g) , and diisopropylethylamine 
(0.22 BiL) in CKjClj (5 mL) at -78»C was added methane 
sulfonylchloride (0.09 mL) . The mixture was allowed to 
warn to room temperature over 1 hr. To the reaction 
mixture was added saturated aqueous NaHCOj and extracted 
with ethyl acetate. The organic extract was washed 
15 with water, dried over MgSO^ and concentrated in vacuo. 
The residue was crystallized from CHjCl, to give the 
title product as a white solid as carbondioxide adduct. 



Anal. calc. for C^j^NjOS. CO, 



Calculated Found 

60.27 C 60.18 

6.26 H 6.62 

6«69 N 6.65 

25 7"..66 : -Sv - 7.80 
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fyrnrrT^ 46i 



Boc 



,0SiPh2tBu 



DKF 



TO . .titr.d .olution of H-t-b»tyloxyc«bonyl-4- 
hydro«ypip.ridi« O-oo,,) i-ld.«l. (2.7 , In ». 
Tltn* roo. t«.p.r.tur., t-butyldlph.nyl.llyl 

„ 5 o) .dd«l. Th. r..=tlon .l«ur. w.. 

-:«.tu.. ov.„i,nt. ^„c..d 

.n* .^e=u. .olutlon «ctr.=t.d ^^"-Vl 
.th.r. Th. organic extracts w.r. co.*in.d, dri^ 
,»..S0,, and .vaporatad to afford a olaar oil. The 
r„d. product -a. purlfLd by chro»to,r.phy on «lic. 
,.lu.nt. h«.n./di.thyl .th.r, «/10, to afford th. 
title compound (6.30 g) 

Anal. calc. C^,7N0,Si: 

Calc: C, 71.03; H, 8.48; N, 3.19. 

Found C, 71.26; H, 8.39; N, 2.76. 




35 



TO . .tirrad solution of th. product fro. examp a 
4.1 (loo in dl.thyl .th.r (5 »1) and THED^ (i al) 

°! ..= butyl lithiuB «a. adaad. Th. r..ctxon 
Tixtl wa. stirred at -78- for 3 hr and than Trenched 
"^".thyl iodide (1 .1) Th. reaction Mixture v.. 
.Uowed to .ttain roo. te.per.ture and than partitioned 



wo 96/10999 



PCT/US95/12367 

- 267 - 



between diethyl ether and water Th« „^ 

separated, dried ^Na so » ! °^5ranic layer was 

' "^""^ (NajSoj and evaporated. Th« r.r^,^ 
product »s purlfLd by chrowto^hy „ Ti, 

tltl. =o.pou»J (650 ' *° 



HN J 

[ HCI 
Me 



To a stirred solution of th« ^ 

reaction .i«„r. ... .,i„.d « „ci :::p::::l 
£or 10 uns, .vaporated and the W^ure 
between diethyl ether and ..t^.t:d "".T 
«rbo„ate aolution. The organic ".ye^"'""" 
dried fVM en » . ^ xayer was separated, 

x^rrr^dTp^^ :a~:: i-n- :r 

the title compound (40 ng) airord 

Anal. calc. CaH„NOSi 1HC1.ih,0: 
Calc: C, 64.76; H, 8.40; N,.3.43. 

I'ound: c, 64.60; H, 7.97; N, 3.47 
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^ 0SiPh2tBu 



0 Racemicd) 



«H was prepared from the acid 

The title co«P-^ product tro. 

,0 described in e-^ple 3«0 i ^^^^^^^^^ 

example 463 (2.3 9 xn a ma ^^^^^^^^ 
described in example 389. T 

compound (2.55 g)- 

15 We^^^OH 



20 



Anal. calc. C„HrN , 

c 68.33; H, ^-se, 

calc: 

c. 68.45; H, 8.12, «. 

Found: ^> " 



30 



0 
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15 



20 



25 



30 



35 



464 (2.0 g, i„ tht (10 .1, at roo» t«nperat«re, THAT (5 
»1) was added. The r.actlon alxtur. was stirred at 
roo. temperature overnight, evaporated and the crude 
5 residue partitioned between ethyl acetate and saturated 
potassium hydrogen carbonate solution. The organic 
extracts were separated, dried (Na,SOJ and evaporated 
to afford the crude intermediate alcohol as a clear oil 

) TO a stirred solution of the above alcohol (i.e g, l„ 
pyridine (lo .1, at O-, toluene-4-sulfonyl chloride 
(800 mg, was added. The reaction mixture was stirred 
at room temperature for 24 h, evaporated and the 
residue partitioned between ethyl acetate and saturated 
potassium hydrogen carbonate solution. The organic 
extracts were separated, dried (Na,so,) and evaporated 
to afford a yellow oil. The crude product was purified 

__by_ chromatography-on-si-llca-(eluant7-dieWl-We?r^^-^ " 
afford the title compound (500 mg) . 

466 (400 mg 0.81 mmol) in DHF (5 ml) at 60-, sodium 
azide was added. The reaction mixture was stirred at 
60- for 10 hr. evaporated and the residue partitioned 
between diethyl ether and water. The organic extracts 
were dried (Na,S0J , and evaporated to afford the crude 
intermediate azide (210 mg) . To a stirred solution of 
the above azide (210 mg,) i„ methanol (5 ml) over a 
hydrogen atmosphere, 5% Pd/C was added. The reaction 
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ev.por.t.d and th. r. £iit«r.d (to r«nov. 

nvdrl- ^o -,^- 1,,.,. action 

.ixtur. w.. .txrr^ " ^ with 
^e„ch.d with ""^^'...rtion .i«ur. w.. 

10 .thyl .=et.t. <" "^l; .„por.t«a to afford the 

liltered and th. fi" ^ ^^^^^ solution of 

i„«r».diat. „.^ic anhydride (1 »» at 

the above diamine <" -9) l 

,oo. te-perature. P^'^^-^.<\f te-p.ratur. for i. 
reaction sodiu. hydrogen carhonate 

,i„s. ■^"'=^*^^^^:: ethyl acetate. The organxc 

solution and """'f * .veporated, and the crude 

street. :r;lo. dltthyl ether to afford 

product was precipi^ 
20 the title compound (62 mg) • 



i-^«d: C. 75.38; H, 8.25, K, 

C 76.05; H, 8.89; N, 6.70. 



calculated 
Found 



25 



30 




CH3 
.HCI 



35 



1 ,^ton Of 100 ml Of CH,C1, and 100 
TO a stirred solution of 10 j.chloro-e- 
of 15M HH.OH solution xs added 10.0 g 
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stirred at roo. out of the 

v.ic. ti.e White so d s p. cip^^^ ^^^^^^^ ^ 

.i^ure Which xs mte^^^ ^ ^^^^^ 

' r;. ri-n:.-: e^o.. to ^^^ij^ri. 

^ - rfo Teir-rtr "h^ cataxy.t is 

m rat on the%iitrate>. concentrated, 
removed by '^^^"^ ^^^.^ compound as white 

10 in vacuo to provide 5.4 g pi 
crystaline solid. 



15 



20 




25 



• ^he procedure described in example: 468 and 
Following the proceauirts «.itle 
„placin, NH.OH with eO,»ol provxaes the txtle 

compound. - - 



30 




35 



.„a r.px.cing H«,OH with «* ca,NH, provide, th. 



compound • 
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Examnlg 




To a stirred suspension of nor-tropinone 
hydrochloride (REF) (9.2 g) in DMF (lOO bL) at o«c was 

10 added KjCO, (10 g) . After 5 ain., benzyl bromide (7 mL) 
was added and the mixture allowed to warn to room 
temperature over 16 hr. The mixture was extracted with 
ethyl acetate and water. The organic phase was washed 
four times with water, dried over MgS04 and 

15 concentrated. The residue was chromatographed over 
silica gel using CHCl, containing 0.5* ethanol and a 
trace of aqueous NH, to give the title product as a 
colorless thick liquid (12.8 g}. 

20 Example AJ^, 




To a stirred solution of trinethylsilyldithiane 
(9.2 mL, Aldrich) in THF (175 mL) at 0»C was added in 
30 drops, n-butyl lithium (30.3 mL, 1.6 M cyclohexane 

solution). After 45 min., the product of Example 471 
(12.8 g) in THF (2 0 mL) was added in drops. After 20 
min. , water and ether were added to the reaction 
mixture. The organic phase was dried over MgS04 and 
35 concentrated to give the title compound as a thick foul 
smelling liquid (15.52 g)'. 



wo 96/10999 



PCT/US95/12367 



- 273 - 
Example 473 




To a stirred solution of the product of Example 
472 (15.52 g) in methanol (480 mL) was added aqueous 

10 HCl (6 N, 20.4 mL), HgCl2 (28 g) and trifluoro acetic 
acid (9.5 mL) . The mixture was heated to refltix for 3 
hr. The mixture was filtered through celite. The 
filtrate was concentrated and the residue 
chromatographed using CHClj/Ethanol/aqueous NHj, 

15 100/5/0.1, as eluant to provide the title compound as a 
thic)c liquid. 

_ Example- 474 



20 




A solution of the product of Example 473 in 
methanol and Cone. HCl (2 mL) was sha)cen in a parr 
^ 25 hydrdgenaticn apparatus . over 4oV pd(OH)2/C under 60 psi 
hydrogen pressure at room temperature. After the 
uptake of hydrogen ceased, the solution was filtered 
and the filtrate concentrated in vacuo to give the 
title product • 



30 
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Exmnrlg 475 



25 



I 

Bn 



Methyl-l-benzyl-5-oxo-3-pyrrolidine carboxylate 
0 11 »ol) was dissolved in 200 »L THF under 
■ Litliu. alu»inu» hydride (6.5g. 0.17 »ol) was 

10 argon. Lithiu» addition was 

water/diethyl ether. After filtering an 
15 in vacuo, the crude product was obtained as a yellow 
•1 The oil was chromatographed (silica gel. 
: Ln^-e ..c.i../.-.oniu« ^V^-"-'"'- 
„ afford the pur. product as a yeUow oxl. 

20 C^pNOO.lO H,0: C, 74.75,- H, H, 
74.66; H, 9.35; H, 7.20. 

I 

Bn 

Th. product from Exa»pl. 475 (0.46 2.4 imol) 

,0 and thionyl chlorid. (^-^ ' ^.^ion wa. 

" ' trttrir^c^ „: r. r..idue was di=aoW.d in 
concantratad va ^, ^^^^^ ^^.^ 

20 ; ,„„^„, 5 X 30 athyl 

"\r°";.rcrin:a »r,a„ic p...e. war. drUd 
" r. SO ■ mtarad and conc.ntr.tad in vacuo to afford 
r; ^ „ i . a, an ...er oil. T.. product nad U.. 
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xnal calcd for C,^,.NC10.20 H,0: 
following properties: An ^^^^ 5,. 

C, 67.57; H, 7.75; H. 6.57, Cl, 
H, 7.44; N. 6.48; Cl, 16.47. 

Bn 

. Example 476 (2.52 g, 12 ' 

The P-f^^/"",f:::,j and aliquot 336 (156 »g, 
sodium cyanide (3 g, 61 «« ^^^^^ ^^^.^ ,8 

0.38 Hanoi) vere stirrea ^^^^^^ 



10 



hours 



20 



,1) vere stirred in = .^^^ 
The reaction, was cooled ^^J^J^ J^^^ , x 

----- TtrTerorin:ro:::^ice..racts 

4.0.^_eth_yl.a_-^^^^ 

were dried (Ka,SO.) , filter ^^^^ ^. ^^^^ 

crude product -;^/;^",;,,«,,„ol /methylene 
chromatographed t^^^^^/,,; ,,„.5/0. 5) to give the 
chloride/ammonium hydroxide ^^^^^^ the 

pure product -^^^^^^'^^^I./calcd for C.,H.A0.08 Hp: 



25 



N, 13.84. 

,0CH3 



30 



.HCI 
I 

Bn 



35 



was dissolved in 50 mL m ^^^^^ ^^^^^^ 

.cetyl was stirred at RT for 12 

the methanol. The reaction 
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hours. Th. 8olv.„t W.S conc.ntr.t.d in vacuo, „d the 
r.«au. w.. dl..olv.d in lo „.t„. „„„ 
.dd.d 25 ^ ..tur.t«a .odiu. bi=.rbon.t.. The ^11" 
Ph.« w« «tr.=t.d With 4 X 50 »L .thyx .ctat. Th. 

n =on=„tr.t.d to .«ord th. crud. .ster « a yellow 
oil Th. HCl ,alt was prepared by dieeclvin, thl ester 
xn 5 ^ diethyl ether and addin, ,„ ethanolll HCl 
dropwise. ih. pure HCl salt «s obtained as a yellow 
oxl The product had the following properties: Anal, 
calcd for C„H^O,C10.65 H,0. c, 59.74; H, 7.63; H 
4.98. Pound C, S9.68; H, 7.75; N, 5.05. 

Bfaiiip1« 

N 
H 

^ The product froB Example 478 (1.04 g, 3.8 ^ol) 
and 1,4-cyclohexadiene (5 »L, 52 «„ol) were dissolved 
m 20 ^ methanol. The reaction flasJc was flushed with 
argon and 10% Pd/C (1.02 g, was added portionwise. The 
reaction was refluxed for 12 hours under argon. The 

reaction was filtered through ceilte/siiica gel. The 
solvent was concentrated in vacuo to afford the product 
as a yellow waxy solid. The product had the following 
properties: H.R.M.S. calcd for CH,NO,: 144.1025. 

Found 144.1011. 



XOjMe 



<7 



I 

Bn 
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TO a solution of N-benzyl-N- 
(triaethylsilylaetiiyl)-aBinoacetonitrile (7.6 g, 32.7 

mol) and methyl aery late (3.0 aL, 33.3 mol) in CK,CH 
(60 BL) was added AgF (4.5 g, 35.5 wmol) and the 
mixture stirred in the darX at 25*0 for 19 h. The 
mixture was filtered and concentrated. Flash 
chromatography using a gradient of 10:1 to 3:1 
hexane/EtOAc provided the title compound (3.3 g, 46%) 
as a colorless oil. 

ExfiTiinle 481 

,C02Me 



H 



The product from Example 480 (3.3 g, 15 mmol) was 
submitted to 60 psi H, in a Parr shaker in EtOH with 
catalytic Pd(OH), at 25-C for 3 h. The solution was 
filtered and concentrated to provide the title 
compound . 



y;y ample 4.8^ 




HN VhT^^COjB 



To a stirred solution of 2.28 g of BOC- 
isonipecotic acid in 10 ml of N^N-dimethylformamide was 
placed 2.56 g of N,N-disuccinimidyl carbonate and 2 ml 
of pyridine. The mixture was treated with 20 mg of 
N N-4-dimethylamino pyridine and 1.0 g of 
triethy lamina. The reaction mixture was stirred at 
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room temperature under nitrogen atmosphere for 40 
minutes. 1.53 g of ^^alanine ethyl ester hydrochloride 
was added to the mixture. The mixture was stirred at 
room temperatiire for 16 hrs. The mixture was poured 
5 into water and extracted with ethyl acetate. The 

organic extract was washed with a saturated solution of 
KHCOs, and water and saturated solution of KHSO4 (KHCO3 
or KHSO4) and dried over Na^O^. The solvent was removed 
by evaporation under reduced pressure to give crude 

10 oily gum which was taken up in 10 ml of 90% 

trif luoroacetic acid and was allowed to stir at room 
temperatiire for 30 minutes. The solvent was removed by 
evaporation under reduced pressure to give 1.6 g of 
title compound which was used in Example 249 without 

15 further purification. 



25 " and:: replacing p-^alanine ethyl ester hydi^ochloridsVvith 
4 0% methylamine provided the title compound as TFA salt 
which was taken up to the next step without further 
purification. 



ExamiDle 483 



20 




Following the procedure described in example 482 



30 




35 
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3-Pyrrollne (6.91 g, lOO aaoles) was dissolved in 
150 ml of 80:20 Bijcture of dioxane:H,0 and was treated 
with 25 al of EtjN and the mixture was stirred at room 
temperature for 10 minutes. Di-tert-butyl dicarbonate 
(18.6 g, 100 mmoles) was added and the mixture was 
stirred at 25»c for 6 hours. The mixture was 
concentrated in vacuo to yield oily residue, which was 
dissolved in ethyl acetate (-loo m) , and was washed 
with water, dried over NajSO,, filtered and the filtrate 
was concentrated in vacuo to provide 8.6 g. The title 
compound whose H' NMR 300 MHz spectrum was consistent 
with proposed structure. 

Examnl*. 4pg 

C02Et 




The compound was prepared following the 
methodology described in European patent EP 0 413 455 

replacing i-benzyloxycatbenyi -3 -pyiTo^^^^^ 
the product from Example 484. H' NMR 300 MHz spectrum 
was consistent with proposed structure. 



Example 
COjEt 



35 



TFASalt 
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1-485 fl q) was taken up in 

20 ml of CB,C1, and was „r 3 hours. 

tirr«. "~,^„^.„o to provld. 1.15 9 



10 



CH3O, ^ _ 



15 



20 



25 



A a of 2-(carbobenzyloxy) 2- 
A solution of 2.4 g ^^^^ 3^992, 35, 

•.^r^ 2 nheptan-5-one (J. 
azabicyclo[2.2.l]nep _ 

2184-2191), 6.7 g of »ethyl ^^^^^^^ ^^i^^ich) , 25 »L 
(„iphenylpbosphoranyUden , ^^^^ 

«luene and 10 »L THF J ^^^^^^ concentrated and 
H,. The reaction fixture ^^^^^^^ ^.^ ^^^^ 

-^""^°\:xrn"ro nei:%.3i g of a tinted Xi^id. 
structure . 



30 




CH30-Ma;/^0CH.-^ 

o 
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^ ^ 1 a Of the product from exaxaple 
! MOKMium turnings, «d »0 »!. of 

«s,, 1.8 , .tirr«i under H, with cooling in 

hydrous nethanol was . ^^^^^^^^ 

a water bath until all or 

.«„=t.a thoroug^y . .uio. g.i 

"""""t^tin: wir^r thyl .c.t.t. in h.»n. to 

consistent tor the proposed structure. 



15 



20 



25 



-CH3O— 




30 



solution Of 1.3 g Of the product fro» example 
A soxurio methanol was 

.88 and 4.5 BL o IK HCl xn 50 
decarbobenzyloxylated under an at^^P 

. of 5% pailadiua on carbon cataiysii 

us.ng 50 Bg -'JW „ac^ion mi^cture was 

temperature for 16 hour filtrate 
entered throug a P^^ » ^^^^ _ .^^ctly 
concentrated^ The r^sx ^^..^ieation. The NMR 

in the next ^^ep wi«^o ^ ^^^^ structure, 

spectra was consistent for "cn P 
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Example 490 



CH3O 




OCH,-^ 



10 



15 



A solution of 4.9 g of 2-(carboben2yloxy)-2- 
a2abicyclo(2.2.1)heptan-6-one (J. Had. Cham. 1992, 35, 
2184-2191) in 75 nL Of toluane was reacted with 10.0 g 
of methyl (triphenylphosphoranylidene) acetate 
(Aldrich) as described in Exaaple 487. The reaction 
was worked up and purified in the same manner to 
produce 6.9 g of colorless oil . The NMR spectra was 
consistent for the proposed structure. 



Example 491 



20 



25 



30 



CH3O 




OCH:-<P) 



A mixture of 6.7 g of the product from example 
490, 5.4 g of magnesium turning and 500 mL of anhydrous 
methanol was reacted as described in Example 488. The 
product was isolated as previously described to afford 
5.0 g of viscous oil. The NMR spectra was consistent 
for proposed structure. 
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CH3O 



A 1.4 g quantity of product fron example 491 was 
10 decarbobenzyloxylated as described in Example 489. The 
product was isolated as previously described to yield 
1.0 g of white solid. The NMR spectra was consistent 
for the proposed structure. 
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C02CH3 



.OH 



5 



A mixture of 3.0 g of N-benzy 1-4 -piper idone 
(Aldrich) , 2.0 g of triaethylsilylcyanide (Aldrich) , 64 
ng of zinc iodide and 20 nL of CH,C1, was refluxed for 

10 18 hours under N,. The reaction mixture was cooled and 
blown down iinder N, and then concentrated in vacuo. The 
residue was dissolved in 7 mL of concentrated 
hydrochloric acid and stirred at room temperature for 
3 0 hours. The reaction mixture was then concentrated 

15 to dryness and the residue repeatedly azeotroped with 
toluene and then dried in vacuo. The residue was 
dissolved in 75 mL of methanol and anhydrous HCl gas 
was bubbled into the solution for 1 hour with chilling 
in an ice bath. The excess HCl was removed by bubbling 

20 N, through the solution and then the reaction mixture 
was concentrated and partitioned between 10% KjCdj 
solution and ethyl acetate. The aqueous portion was 
extracted several times with ethyl acetate and the 
combined organic extracts were concentrated and 

25" ^-purified on i silica ^el column: eluting^tfith 9T.5%- 
CHCl,-2.0% CH,OH-0.5* NH4OH to afford 1.5 g of white 
solid. The NMR spectra was consistent for the proposed 
structure. 



A mixture of 1.5 g of the product from example 493 
in methanol containing excess dilute HCl solution was 



30 
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debenzylated using 20% palladium hydroxide on carbon at 
5 psi for 20.6 hours at room temperature. The reaction 
mixture was filtered through a pad of celite and the 
filtrate was concentrated. The residue was azeotroped 
several times with toluene and then dried in vacuo. 
The NHR spectra was consistent for the proposed 
structure. 



fyawple 495 



15 



A mixture of 12.0 g (31.4 mmol) of tosylate 
- - described in example-186 ,~3 . 2 g -(50.-1 mmol)- _of_sodium_ 

azide and 100 bL of DMF were heated at 60 'C for 5 hours 
20 under N,. The reaction mixture was cooled and 

partitioned between water and ether. The aqueous 
portion was extracted several times with ethyl acetate 
and the combined organic extracts were washed with 
saturated sodium chloride solution and dried over 
25 ' ''si^iuii siiifat^; filtered and the "filtrate cenesntrated 
to afford 8.5 g of golden liquid which was used without 
further purification. 



30 



NKR (CDCl,) S 3.47 (t, 2H) , 3.89 (S, 2H) , 4.03 (t, 2H) , 
6.8-7.3 (complex band, 9H) . 
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In a flame dried flasK under Nj was made a 
suspension of 2.30 g (60.6 mmol) of lithium aluminum 
hydride in 100 mL of anhydrous ether. The mixture was 

10 stirred and chilled to -70-C while a solution of 8.5 g 
(33.6 mmol) of the azide from example 495 in SO mL of 
anhydrous ether was added dropwise. The reaction 
mixture was allowed to warm to room temperature and 
stirred for 3 hours. The reaction was then quenched by 

15 careful addition of 2.3 mL water, 2.3 mL of 15% aqueous 
sodium hydroxide solution, and 6.9 mL of water. The 
white suspension was stirred for 30 minutes, filtered, 
and the filtrate concentrated to produce 6.40 g of 
viscous oil which solidified upon chilling. 



NMR (CDCl,) S 3.92 (t, 2H) , 3.90 (S, 2H) , 3.04 (t, 2H) , 
1.48 (broadband, 2H) , 6.8-7.3 (complex band, 9H) . 



In a Parr bottle was placed 568 mg of 1,3 
cyclopentadiene, 704 mg of 37% aqueous formaldehyde 
solution. 1.5 g of amine from example 496 and 6,6 mL of 
IN HCl. The bottle was stoppered and the contents 
vigorously stirred at room temperature for 18 hours. 
The reaction mixture was partitioned between 2N NaOH 
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solution and ethyl acetate. The aqueous portion was 
extracted several times with ethyl acetate and the 
conbined organic extracts were washed with water, 
saturated NaCl solution, dried over Na,S04 and 
concentrated. The residue was purified on a silica gel 
column eluting with 97.0% ai,Cl,-2.5% CH,OH-0.5% NH,OH to 
afford 817 mg of product, a. p. 37-38*. 

Anal, for C„Hj,NO.0.05 H,0 

calculated Found 

82.34 C 82.02 

7.60 H 8.01 

4.57 N 4.54 

]>ynTnple 498 



& 



In a Parr bottle was placed 801 mg of 1,3 
25 cyclohexadieneV'819 ng of - 37% aqii^^ 

solution, 2.0 g of amine from example 496 and 8.8 nL of 
IN HCl . The bottle was stoppered and the contents 
vigorously stirred at 55* for 48 hours. The reaction 
was worked up and purified as described in Example 497 
to yield 375 mg of a light brown viscous oil. 



30 
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Anal, for CaHMNO-0.2 H,0 

Calculated Found 

81.80 C 81.57 

7.93 H 8.10 

4.34 N 4.51 



Rvanmle 499 



A solution of 171 ng of product from example 497 
in ethanol was hydrogenated in a Parr shaker at room 
temperatxire and 5 psi for 1 hour using 4% palladiun on 
carbon catalyst. The reaction mixture was filtered 
20 through a pad of celite, concentrated , and purified on 
a silica gel column eluting with 97.0* CHjCl,-2.5% CH,OH- 
0.5* NH4OH to yield 130 mg of viscous oil. 



Anal, for C„HmNO'0.2 H,0 

Calculated Found 

81.09 C 80.89 

8.23 H 8.42 

4.50 N 4.53 



30 
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Example SQp 



20 




A solution of 133 wg of product from exanple 498 
10 in ethanol was hydrogenated and purified as described 
in exaaple 499 to afford 88 og of oil. 

Anal, for CaH„W0.25 H,0 

15 Calculated Found 
81. 06 c 80.77 

8-50 H 8.46 

_N _4...2i 



Exannle 



A mixture of lo g of 5-norbornene-2-carboxylic 
acid (Pfaltz £ Bauer), li.i g of K,CO„ 12. 1 g of methyl 
iodide (Aldrich) and 75 mL of DMT was stirred at room 
temperature for 18 hours. The reaction mixture was 
partitioned between ether and water and then the 
aqueous portion was extracted with ethyl acetate 
several times. The combined organic extracts were 
washed twice with saturated NaCl solution, dried over 
Na,S04, concentrated and the residue purified on a 
silica gel column eluting with 2.5% ethyl acetate in 
hexane to yield 6.2 g of a colorless sweet smelling 
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^r-n was consistent for the 
liquid. The NMR spectra was co 

proposed structure. 



10 



15 



20 



« « «f the product from example 
501, 2.5 9 of .-BeU-Vl "Jf ^.«oxia. in isopropanol 

rr: -P«..u.. .or « .our.. T.. 

Stirred under M, at roo ..^i.-ed between ethyl 

reaction mixture --^^^^^^^ aqueous 
acetate and saturated NaCl s additional 

,.rtion was -n e^^^^^^^^ extracts were 

ethyl acetate. The purified on a siUca 

concentrated and .^"^ ^^^^,^e to afford 4.6 g 
gel column eluting with ^^^J- consistent for the 

of a tan solid. The NMR spectra was 

proposed structure. 



25 



CHO 

30 OHC 



35 



. «f 4 5 g of the product from exampl 
" ' ToHer UtLl was added dropwise at 
502 in 100 mL of of 6.9 g of sodium 

room t-perat^e a -lutio ^^^^^ 

periodate <^ ,or 30 minutes and then 

white suspension was s 
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K . nad Of celite. The filtrate was 
altered through ^P"^ f , ,iiica 

^°""T" eirtinHi "so. ethyl acetate and 20% 

-lu-n eluting ^ ^^^^^^^^^ ^^^^^^ ^ 

hexane to produce ^'^J proposed structure, 

spectra was consistent for tne pr p 



10 




15 



20 



25 



, v4«n of 300 ng of amine hydrochloride 
" « in To. ..th.nol « 0. uncr X. -a- 

Of r. produce fro. «»ple so: in 1 cf 

\ . r.olld in portion, over 10 minut... Th. 

reaction w. " partitioned between 10% K,eO, 

.tirred overnight and tnen 

" ethvl acetate. The aqueou. portion «ae 

.olution and '"f ' „ith ethyl acetate 

extracted ..ver.l „„. concentrated and 

re".:: i: he"an. to'.«ord 1,0 ^ c. a colorle.. oil. 



Anal, for C„H»NO, 



30 



calculated 
75.96 

7.70 

3.69 



Fovmd 
C 75.62 
H 7.60 
N 3.59 
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Example 505 




0 



A solution of 3.0 g of 2-(carbobenzyloxy)-2- 

10 a2abicyclo[2.2.1]heptan-5-one (J. Med. Chem. 1992, 35, 
2184-2191) and 1.2 g of lithium cyanide (Johnson 4 
Matthey) in 40 mL of dry THF was stirred at room 
temperature under Nj. A solution of 6.0 g of 
diethylcyanophosphonate (Aldrich) in 10 mL of dry THF 

15 was then added in one portion and the reaction stirred 
for 30 minutes. The reaction was quenched with 100 mL 
of water and extracted with ethyl acetate several 
times. The combined organic extracts were washed with 
saturated NaCl solution, dried over Na2S04 and 

20 concentrated. The residue was azeotroped several times 
with toluene. This material was dissolved in 25 mL of 
dry THF and 1.2 mL of tert-butanol and added to 367 mL 
of a 0.1 M solution of samarium diiodide in THF 
(Aldrich) in one portion under Nj at room temperature. 

25 The reaction "was stirried for 1 hour and then quenbhed 
with 250 mL of IN HCl and stirred for 15 minutes. The 
reaction was extracted several times with ethyl acetate 
and the combined organic extracts were washed with 5* 
aqueous NajS^Oj solution and then saturated NaCl 

3 0 solution, dried over Na,S04 and concentrated. The 

residue was purified on a silica gel column eluting 
with 40* ethyl acetate in hexane to afford 1.53 g of 
white solid. The NMR spectra was consistent for the 
proposed structure. 



35 
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^^tnnle 506 



iXl .HCl 



A 1.5 g quantity .f the product from exaaple 505 
was decarbobenzyloxylated as described in example 489 
to yield 1.0 g of salt. The NMR spectra was consistent 
for the proposed structure. 



fiXaTPP^g 507 

15 CONH2 




TO a stirred solution of 2 . S-dimethyl-A- 
cyanopyridine, (3.0 g 22.5 .BOl) (JACS, fli, 4004, 
(1959) in ethanol at O'C (12 »1) . 30% hydrogen perox.de 
(9 ml, 87.3 maol) followed by NaOH (2.16 g, 54 mmol) 
were added. The " reaction laixture was- sti^ed at ..O'C _ 
for 30 minutes, diluted with water (50 ml) and 
extracted into CHCl, (3 x 50 ml). The organic extracts 
were separated, dried (Ha,SO«) and evaporated to afford 
the title compound (1.7 g, 50%). 
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AcOH 



The compound of axasple 487 (950 mg) ) was 
10 hydrogenated in a Parr shaker in EtOH (10 ml) /AcOH (% 
ml) at 1200 psi and 140«C over 5% Ru/C catalyst for 24 
hours. The reaction mixture was filtered, evaporated 
and the resulting solid precipitated from diethyl 
ether/ethanol to afford the title compound (480 mg) 
15 which was used as is in Example 316. 

Example 509 



20 




25 : ' • - ^'O' a stirred solution; of the eospound^ 

507 (800 mg, 5.3 mmol) in methanol (35 ml), HCl gas was 
introduced through a gas inlet tube for 35 minutes. 
The reaction mixture was evaporated in vacuo, to afford 
the title compound (1.38 g) as a white solid. 

30 
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Example glQ 



C02Me 



.HCI 

H3C ft CH3 



The title compoimd was prepared as described in 
10 Example 508, substituting the compound of Example 507 
with that of 509. 

The title compound was used as is in Example 317, 

EXflffifflg 511 
15 NHAc 




20 

To a mixture of acetic anhydride (6 ml) and 
pyridine (% ml), 4-amino-2, 6-dimethylpyridine (1.0 g, 
8.2 mmol) (Recucil fifi, 655, (1967)) was added. The 
reaction mixture was stirred overnight, quenched with 

2^5, i-- iqii^dus NaMCOi- -and Wxtir'acted- into CHCl, : ( 2 -x SO si) . ^ ■ ^ 
The organic extracts were dried (NajS04) and evaporated 
to afford an off white solid. The crude product was 
purified by chromatography on silica (eluant, 
CHCI3/CH3OH/NH4OH, 85:14:1) to afford the title compound, 

30 (520 mg) . 
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Exmnyle 512 



NHAc 




The title compound was prepared as described in 
10 Example 508, substituting the compound of Example 507 
with that of Example 511. , 

The title compound was used as is in Example 315. 
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10 



TiTfii wy^^Qi^BP MethPdg 
The following Table presents data demonstrating 
the pharmacological activity of the LTA. hydrolase 
inhibitors of the present invention having the formula 
I Ar'-Q-Ar'-Y-R-Z, as defined herein. One or more of 
ti^ee different assays, (1) an in vitro LTA. hydrolase 
enzyme assay, (2) a human whole blood assay utilizing 
cal^um ionophore stimulation, and (3) a murine ex vxvo 
assay utilizing calcium ionophore stimulation were 
employed to determine the level of LTA. hydrolase 
inhibitor activity. 



R.coabinant Human MX, Hydrolase Assay for WX* 
15 Hydrolase inhibitor Activity 

compounds of the present invention were tested for 

LTA^ h^droiiiTe-liihibltor-activity:^ - - 

human LTA. hydrolase (rhLTA^H) . Recombinant human LTX. 
20 hydrolase-encoding vectors were prepared and used to 
express rhLTA^H essentially as described by J. Gierse 
et al protein Expression and Purification. 4, 358-366 
(1993)'. Briefly, LTA, hydrolase encoding DNA was 
. ampUfi.d-,by.Poly?«M«. Chain reaction using a pair of 
25 oligonucleotide primers based oh the "-^-^i^« ^ _ 
sequence from the 5-end, and the complement of the 3 
end, of the coding region of the LTA. hydrolase gene, 
the nucleotide' sequence of which ^^^^l 
C runJc, et al., Proc. Natl. Acad. Sci. USA 84, 6677 
30 6681(1987)). A Xgt 11 human placental cDNA library 
(Clonetech, Palo Alto, CA) provided the nuclexc acid 
template. The LTA, hydrolase encoding region had a 
lenU Of about 1.9 )cb. The amplified 1.9 Xb DKA was 
isolated and cloned into the genomic baculovirus, 
35 Autographa callfornica nuclear polyderosis virus 

^CN^) DNA, and the baculovirus expression vector was 
transfected into Spodoptera frugiperda Sf-9 cells 
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employing the calcium phosphase co-preciipitation 
method (see, M. Summers, et al«, Tax. Agric. Exp. Stxi. 
Bull. 1555, 1-57 (1987). Recombinant LTA4 hydrolase 
enzyme was purified from the transfected Sf-9 cells 
5 essentially as described by J. Gierse, et al., supra. 

One or more predetermined amounts of a compound 
of the invention were incubated in assay buffer (0.1 M 
potassium phosphate, 5 mg/ml fatty acid free BSA, 10% 
DMSO, pH 7.4) for 10 minutes at room temperature with 

10 250 ng of recombinant hLTA^H to allow binding, if any, 
between the enzyme and inhibitor. The stock enzyme 
solution was 1 mg/ml LTA4 hydrolase, 50 mM Tris, pH 8.0, 
150 mH NaCl, 2.5 mM beta«-mercaptoethanol, 50% glycerol. 
The specific activity of the enzyme was about 650 

15 nMoles/min/mg. LTA4 (i.e., substrate) was prepared from 
the methyl ester of LTA4 (Biomol, Inc., Plymouth 
Meeting, PA) by treating the methyl ester with 30 molar 
eqfuivalents of LiOH at room temperature for 18 hours. 
The LTA4 substrate in its free acid form was kept frozen 

20 at -80* C until needed. LTA4 (free acid) was thawed and 
diluted in assay buffer (minus DMSO) to a concentration 
of 350 ng/ml and 25 m1 (8 ng) of LTA4 substrate was 
added to the reaction mixture (total volume of reaction 
mixtiire « 200 ^1) at time zero. Each reaction was 

25 carried but *at"rorbm 10 minutes.* The " 

reaction was stopped by diluting 25 Ml of the reaction 
mixture with 500 m1 of the assay buffer without DMSO. 
LTB4 was quantified in the diluted sample by a 
commercially available enzyme-linked immunoassay 

30 [Caymen Chemical Co., Ann Arbor, MI] using the method 
recommended in the manufacturer's instructions and 
compared to the amount of LTB4 produced in a negative 
control (i.e., essentially identical conditions except 
without addition of an inhibitor compound) . The IC30 

35 was routinely calculated from the data produced. 
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15 



LTB, aad ThroBboxaaa Production by Calclua lonophop. 
fltiBulat«d BuBaa Blood for LTA, Hydrol«.o Inhibitor 
Activity 

Huaan blood, collectad in hepar in-containing 
5 Vacutainer tubes, was diluted 1; 4 with RPMi-1640 media 
and 200 m of the diluted blood was added into each of 
the wells of a 96-well nicrotiter plate. One or acre 
concentrations of the leukotriene K hydrolase inhibitor 
coBpounds being tested were prepared (diluted in DMSO) 
10 and 2 Ml added and gently mixed with the diluted whole 
blood. After incubating for 15 ainutes at 37 •€ in a 
hufflidified incubator, calciua ionophore A23187 (sigaa 
Chemical Co., St. Louis, MO) was added to a final 
concentration of 20 acg/al and the incubation continued 
under the same conditions for an additional 10 minutes 
to allow LTB, formation. The reaction was . terminated by 
centrifugation (833 g, 10 minutes at 4-C) and 
_supernatant _were- analyzed -for -LTB, and thromboxane by " ' 
commercially available enzyme-linked immunoassays 
(Caymen Chemical Co., Ann Arbor, MI) according to the 
manufacturer's instructions. The iCjo of each test 
compound was determined 

from the amount of inhibition of LTB, production as 
compared to an essentially identical assay in which no 

25 ■• inhibitor compound- was"' present; • ' " 

Ex Vivo LTB, and Thromboxane Production by Calciua 
leaophore Stimulated Mouse Blood for LTA, Hydrolase 
Inhibitor Activity 

Leukotriene A, hydrolase inhibitor compounds of the 
present invention were diluted to a predetermined 
concentration in phosphate buffered saline containing 
2% DMSO and 1% Tween 80. The compounds were 
administered by oral gavage to adult male outbred nice 
weighing approximately 20-30 ga at a dose of 10 ng/kg 
body weight. (Compounds given at a dose of 50 ag/kg 
body weight are designtated in following Table by the 



20 



30 



35 
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• .v-B -fter administration of 

,y^i. Sixty "»-;;'jr",„.ion, biocw.. 

5 th. W.11. of a ".^ „iciuM ionophor. A231.7 

vox- "■"-"::,"foi^»tr.tio„ o. » ^/.l. Th. 
„. added « . fi"! ^„„„. .t j,.C in • 

--"/Tt^: ^. .Action w„ «r.i»t.d by 
10 «ntri£u,.tion «' .„d thro»>«x«.. by 

oo-«=UXly -il^X. Mil in accordanc, wi.b 

[C.y..n =''"^"i,";;.^ction.. The percent 
the »nuf.«ur.r'. ^'tru ^^^^ 

inhibition -« L solution 

ra:rn»tr:Ty"«r:r.a,. «. .evoid o, i— 



compound . 



20 
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TiTH, TTYrf--"^^ TtTHTBTToy ftCTIVm 



15 



Recombinant 

Human LTXi 
Hydrolase 
Assay 



EX. 


LTA4H 


44 


30 nM 


45 1 


26 nM 


46 


1.35 jM 


r 48 


150 nM 


r 49 


190 nM 


1 62 


1 .30 nM 


r 63 


1 -40% -at- 25 



inhibition of 
calcium lonophore- 
Induced LTB4 
production in 
Human Blood 



Murine Ex Vivo 
LTB4 inhibition 

% I LIB J at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
50 mg/lcg) 



46% 



25 



30 



35 



64 



6.52 UM I 


11.8 MM 


35 nM I 


2.78 ^M _ 


fi.S uM 


4.26 >lM 


2.9 ItM 


3.5 MM _ 


7 nM 


82 nM 


y .23 liM 


2.01 MM 


3 uM 


16 MM 


60 nM 


190 nM 


S3 nM 


1.09 mM_ 


3.9 UM 


4.15 mM 


9 IM L 





82%* 



18% 
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Reconbinant 
Huaan LTA4 
Hydrolase 
Assay 

Ex. ICjp 
* LTA^H 

144 80 nM 

147 1.06 ziM 

198 30 nM 

200 350 nM 

201 I 330 nM 

202 I 44% at 3 MM 

203 I 380 nM 

204 I 49% at 25 

- 2 05 900 -nM 

20€ 200 nM 

207 220 nM 

208 4 UK 

209 3 jxM 

210 4% at 25 itM 

211 I : 120 nM 
3 MM 

1.3 MM 

2.8 MM 

85 nM 

450 nM 

4% at 100 
MM 

210 nM 

28% at 3 MM 

240 nM 

390 nM 



Inhibition of 
Calcium Zonophore- 
Induced LTB4 
Production in 
Huaan Blood 

IC«, 
HWB 

900 nM 

730 nM 

310 nM 

1.9 MM 

1.75 MM 



3.3 MM 

1 ♦ 15- MM" 
1.65 MM 
640 nM 
2.15 MM 
2.34 MM 

^20 nM 
3.28 MM 
4.65 MM 
10 MM 
190 nM 
1.86 MM 

420 nM 

220 nM 
284 nM 



Murine Ex vivo 
LTB4 Inhibition 

» I LTB4/at 1 hour 

after 

adfflinistration of 
10 mg/kg 

(* indicates 
adainistration of 
50 Bg/kq) 



94% 



13% 

_0_ 

47%* 



33%* 



23% 

70% 
53% 
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10 



15 



Recombinant 

Huaan LTA* 
Hydrolase 
xssay 



inhibition of 
calcium lonophore 
Induced LTB4 
production in 
Huaan Blood 



231, 

222 
23 4_ 
235_ 
226 
22T_ 
j38 
239 
240_ 
241, 
2A2 
243 
244 

245 



20 



I>TA4H_ 
5 MM. 
2.1 MM_ 
370 nH 
8 >iM_ 
10 mm 
20 

450 nM 
SO nM 
9 tM_ 
1.07 iM 
600 nM 
132 nM 
70 nM 

Ts* at 100 

JM_ 

1.77 UMI 



25 



246 1 


7 OM ^ 


247 1 


100 nM _ 


248 


200 nM 


249_ 


3.2 >iM_ 


250 


A. 9 ^M_ 


251 


330 nM 


[252__ 


160 nM_ 


[253, 


910 nM 


\ 254 


6 mM_ 


I 255 


280 nM 



HWB 



10 fM_ 
490 nM 



1.86 >iM_ 
180 nM 

2.45 UM, 
630 nM 
608 nM 
650 nM 

147 nM^ 

200 nM 

70 nM 
605 nM 

429 nM_ 

1.77 >*M_ 

733 nM, 

127 nM_ 

490 nM 

1.26 >iM_ 

608 nM 



Murine Ex Vivo 
LTB« Inhibition 

% I LTB4/at 1 hour 

after 
adninietration of 
10 ng/kg 
(* indicates 
administration of 
50 mg/lcg)_ 



96% 



49% 

33%, 
33% 
95% 



97%, 

70%_ 
56% 
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p « e onib i n& n t 
Hximan LTA4 
Hydrolase 
Assay 


EX. 
/ 


LTA4H 


256 


210 nM 


257 


230 nM 


258 


1.25 iM 


259 


100 nM 


260 


14% at 3 iM 


261 
262 


1.25 fxM 
220 nM 


263 


4.5 UM 



Inhibition of 
Calcivm lonophore* 
Induced LTB4 
Production in 
Human Blood 



420 nM 
1.32 UM 
1.44 tM 
440 nM 



2.48 HM 



Murine Ex Vivo 
LTB4 Inhibition 

% 1 LTB4/at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
50 mg/kg) 



52% 



10 



■isr 



20 



-3-aM 



8.76 >iM 
1.10 UM 



77 nM 



450 nM 



6.5 nM 
170 nM 
53 % at 3 <xM 
2.77 uH 

,^50, aM 



2.64 HH 
580 nM 
7.98 UM 
1.18 UH 



7 . 9B (M 
76 nM 



54% 



50% 



97% 



100% 



277 
278 


520 nM 
22 nM 1 


247 nM ' j 


95% 


279 


470 nM 


410 nM ' 


57% 


280 


11 nM 1 


21 nM 


33% 



25 



281 



93 nM 



167 nM 
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&x • 

/ 


Recombinant 
HU2&an LTA4 
Hydrolase 
Assay 

LTA4H 


xruixsiuion ox 
Calcium lonophore- 
Induced LTB4 
Production In 
Human Blood 

HWB 


Murine Ex Vivo 
LTB4 Inhibition 

% I LTB4/at 1 hour 

after 
administration of 
10 ma/)co 
(* indicates 
aoBinxscratlon of 
50 mg/kg) | 


282 


3.7 (M 


1.37 MM 


57% 


283 


19 nM 


90 nM 


90% 


285 


130 nM 


1.73 MM 




286 


41% at 100 
MM 


— 




287 


330 nM 


2.39 MM 


- 


288 


700 nM 


960 nM 


0 


289 


43 nM 


316 nM 


- 


290 


450 nM 


528 nM 


94% 


291 


8 MM 


1.85 MM 


67% 


292 


7 nM 


52 nM 


■ 

_ 


293 


480 nM 


3.2 MM 


93% 


294 


110 nM 


340 nM 


57% 


295 


440 nM 


604 nM 


80% 1 


296 


710 nM 


512 nM 


72% 1 


297 


;12b;-nM . 


- ' ':35gi^'TlM^'" 




298 


2.5 MM 


758 nM 


• 


299 


57 nM 


133 nM 


93% 


300 


5 MM 


2.51 MM 




301 


4.5 MM 


828 nM 


81% 


302 


3 MM 


2.40 MM 




303 


97 nM 


1.65 MM 




304 


15 nM 


112 nM 


80% 


305 


10 nM 


1.23 MM 


42% 


306 


5 nM 


177 nM 


11% 


307 


440 nM 
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Recoabinan^ 
Huaan LTA« 
Hydrolase 
Assay 

ICm 
LTA^H 

2.5 IM 

930 nM 

44% at 100 

46% at 100 
fxM 



inhibition of 
Calci\iB lonophore- 
Induced LTB« 
Production in 
Human Blood 

IC50 
HWB 

1.77 <XM 

1.35 IM 



Murine Ex Vivo 
LTB« Inhibition 

% I LTB4/at 1 hour 

after 
administration of 
10 ag/kg 
(« indicates 
administration of 
50 ag/kg) 



648 nM 

131- nM - 



15 



319 



2.5 MM 
4.2 MM 

47% at 100 
MM 



320 


14 nM 




354 nM 


'321 


" 250 nW ' 




421 nM- 


322 


610 nM 




154 nM 


323 


800 nM 




1.2 MM 


324 


220 nM 




586 nM 


325 


20 mM 




2.4 mH 


330 


900 nM 




90 nM 


331 


16 nM 




95 nM 


332 


14 UM 






333 


0.5 MM 








1.8 MM 






334 


1 nM 




N5Y 


335 1 


2 nM 




lis nM 



100* 



62% 



98% 
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10 



15 



20 



25 



Ex. 



336 

337 

338 
A 

338 
B 

338 
C 

339 

340 
A 

340 
B 

340 
C 

341 
A 

341 

-'B 

342 

343 

344 

345 

346 
A 

346 
B 

346 
C 

347 
A 



Recombinant 
HiuBan LTA4 
Hydrolase 
Assay 

LTA«H 



Inhibition of 
CalcixiB lonophore- 
Induced LTB4 
Production in 
Hunan Blood 

IC» 
HHB 



31 nM 
360 nM 
140 nM 



8 nM 



34% at 3 MM 



2.0 MM 
11 nM 



120 nM 



550 nM 



5.7 MM 



140 nM 



970 nM 
40% at 3 MM 

? 11.1 MM 
35% at 3 MM 
31% at 3 MM 



1.9 MM 



2.2 MM 



1.8 MM 



187 nM 
628 nM 
690 nM 



330 nM 



9.15 MM 



13.1 MM 
74 nM 



330 nM 



730 nM 



8.9 MM 



930 nM. 



2.12 MM 



13.5 MM 



3.57 MM 



6.69 MM 



7.05 MM 



Murine Ex Vivo 
LTB4 Inhibition 

% I LTB4/at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
50 mq/kq) 



99% 
82% 
22% 



92%* 



47% 
61% 



64% 



39% 



29% 



23% 



34% 
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5 



20 



25 



30 



/ 


Recombinant 

Hydrolase 
Assay 

ltX,h 


Inhibition of 
Calcium lonophore'- 
Inducttd LTBj 
Production in 
Hiunan Blood 

HHB 


Murine Ex Vivo 
LTB4 Inhibition 

% 1 LTB4/at 1 hour 

after 
administration of 
10 mg/kg 
( * xnaxcBbBB 
adninistratlon of 
50 nq/)cq) 


347 
B 


1.9 


5.7 MM 


43% 


347 

c 


5 nM 


380 nM 


52% 


348 


4.6 MM 


5.7 (M 


42% 


1 348 


440 nM 


560 nM 


22% 


1 

1 C 


290 nM 


540 nM 


77% 


_34?„ 
/% 


48j0 JlM 


790 nM 


78.5% 


349 
B 


300 nM 


320 nM 


48% 


349 

c 


13 nM 


200 nM 


52% 


350 
A 


19 MM 


13.6 mM 


- 


350 
B 


' 550 nM V 


T,.-- ,950 ;nM..- • -,. 


^ ; ,38% ; 1 


350 
C 


620 nM 


1.67 HH 


35% 


351 
A 


1.08 mM 


2.72 MM 




351 
B 


290 nM 


^ m \JD fin 


71% 


351 
C 


43 nM 


360 nM 


42% 1 


352 


120 nM 


' 1.34 MM 


29%* 1 


353 


73 nM 


260 nM 


0 


354 
A 


51% at 3 MM 
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5 



5 



^ 

EX. 
f 


Recombinant 

Hunan IjTA< 

Hydrolase 
Assay 

IC50 
LTA,H 


Inhibition of 
Calcixas lonophore- 
Induced LTB4 
Production in 
Human Blood 

IC50 
HWB 


Murine Ex Vivo 
LTB4 Inhibition 

% I LTB4/at 1 hour 

after 
administration of 
10 mg/kg 
( * indicates 
administration of 
50 mg/)cg) 


\ 354 
1 B 


280 nM 


600 nM 


32% 


1 354 


480 nM 


1.18 MM 


6% 


j 355 
1 A 


1-37 MM 


2.23 MM 


44% 


355 
B 


870 nM 


910 nM 


37% 




28 nM 


210 nM 


48% 


356 
A 


350 nM 


1.28 MM 


14% 


356 
B 


170 nM 


750 nM 




356 

c 


100 nM 


340 nM 


48% 


357 
1 ^ 


47 nM 


790 nM 


57, 


|-3 57~ 
1 ^ 


.730 nM 


^--^ ..14-0. nM 


■ <5PV. 


1 357 
1 ^ 


210 nM 


420 nM 


72% 


357 
D 


40 nM 


140 nM 




358 
A 


1.55 MM 


152 nM 




358 
B 


410 nM 


640 nM 


33% 


358 
C 


87 nM 


590 nM 


13% 


359 
A 


100 MM 
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EX. 
* 



Recoxobinant 
Human LTA4 
Hydrolase 
Assay 

XC50 
LTA4H 



Inhibition o£ 
Calcium lonophore- 
Induced LTB4 
Production in 
Human Blood 

IC» 
HWB 



Murine Ex Vivo 
LTB4 Inhibition 

% I LTB4/at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
SO mq/kq) 



359 
B 



10 MM 



359 



360 
A 



3.5 MM 

36% at 100 

MM 



4.2 MM 



360 
_B 

360 
C 



19% at 100 
MM 

5 MM 



10 



-361 
A 



24% -at -100 
Mm 



15 



361 
B 



362 
B 



363 



20 



364 
365 
369 
370 



25 



30 



7 MM 



5.07 MM 



1.32 MM 



t 17 nH 



36 nM 
82 nM 
42 MM 
59 MM 
860 nM 
900 nM 
140 nM 
32 nM 
37 nM 
220 nM 
100 nM 



3.35 MM 



4.58 MM 



57 .nM. 



28% 



22 nM 
336 nM 
1.53 MM 
680 nH 
650 nM 
240 nM 
210 nM 
190 nM 
120 nM 
470 nM 
220 nM 



62% 



77% 
72% 
100% 
96% 



67% 
32% 
51% 



30% 
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Ex. 
* 

w 


Recombinant 

nuj&an lrfxA4 

Hydrolase 
Assay 

IC50 


Inhibition of 
Calciua lonophore- 

inaucea LTB4 
Production in 

Hunan Blood 

IC50 
HwB 


Mxirine Ex Vivo 
LTB4 Inhibition 

% I LTB4/at 1 hour 

after 
administration of 
10 og/kg 

administration of 
50 ag/kg) 


1 A f\t\ 
1 


60 nn 


380 nM 




i 


55 nM 


170 nM 




23% 1 




20 nM 


180 nM 


58t 1 


403 


750 nM 


3.8 MM 


1 


404 


1.75 


2.75 MM 


52% 1 


405 


420 nM 


2.01 MM 


49% 


406 


500 nM 


4.0 MM 


46% 


407 


20 MM 


707 nM 


0 


408 


76% at 100 
MM 


- 


— 


409 


12 mM 







410 


33 mM 






411 


2 . 4 MM 






412 


190 nM 


240 nM 


■ 

72% 


4 13 


43 nM 


42 nM 


86% 




xlr MW 


: 830 nM 


—I^ 1__J 


A 1 


3 . Mrl 




1 


4X0 


4 xu nn 


1.97 MM 


31% 1 


A 1 7 
4 X / 


A t iflf 

4 • J Mn 






418 


12 MM 




\ 


419 


47 nM 


120 nM 


90% 1 


420 


57 nM 


133 nM 


93% 1 


421 


410 nM 


800 nM 






100 nM 


660 nM 


37% 1 


423 


330 nM 


700 nM 




1 424 


370 nM 


850 nM 
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— — 


Recombinant 
Huj&an LTAj 
Hydrolase 
Assay 

IC50 
LTA4H 


Inhibition of 
Calcitua lonophore* 
Xnduced LTB* 
Production in 
Hvunan Blood 

IC50 
HWB 


Murine Ex Vivo 
LTB4 Inhibition 

% I LTB4/at 1 hour 

arcer 
administration of 
10 mg/kg 
(* indicates 
administration of 


425 


16 nM 


360 nM 

www 1 An 




426 


210 nM 


403 nM 




427 


350 nM 


532 nM 




1 428 
p28_ 


500 nM 


6.6 uM 

w • w fjkn 




R 429 


250 nM 


2Bfi nM 




^ J u 


1 1 n nM 


2 QO nM 


37% 


^ w X 


1 40 nM 


9 no nM 


71* 


432 


1 40 nM 


oj u iin 


a f ^ 

85% 


433 


18 nM 


4 Q nM 


71% 


434 

*m ^ *m 


1 n nM 


a 1 nU 

0 J nn 


100% 


435 


29 S nM 


e 0 nn 




435 


720 nM 


nn 




1 437 


113 nM 


#iQ3 nM 

D7 J nn 






3.2 ^M 






i 


18 mM 




^ 


1 440 


30 nM 






i 441 


470 nM 


410 nM 




444 


300 nM 


900 nN 




445 


330 nM 


367 nM 




446 


35 nM 


160 nN 


70% 


447 


15 nM 


292 nM 




448 


820 nM 


825 nM 


-I 


449 


140 nM 


913 nM 




450 


240 nM 


304 nM 


91% 


451 


6 nM 


• 


90% 


1 «2 


20 nM 


290 nM 


57% 
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10 



Reconb inan^ 
Hui&an LTA4 
Hydrolase 
Assay 



Ex. 

# 1 


LTA,H 


455 1 


11 nM . 


456 


ft7 nM 
0 * **** 


457 
458 


150 nM 
560 nM 


459 


1.11 MM 


460 


84 MM _ 


465 I 


300 nM 


467 1 


60 nM 


496 


10 nM 


497 


200 nM 


498 


56 nM 


499 


240 nM 


500 


140 nM 


504 


29 nM 



inhibition of 
Calcium lonophore- 
Induced LTB^ 
Production in 
Hunan Blood 

HWB 
180 nM 
440 nM 
620 nM 
1.39 MM 



2.4 MM 

470 nM 
226 nM 
280 nM 
216 nM 
206 nM 
220 nM 
142 nM 
7.7 *»M 



Murine Ex Vivo 
LTB^ Inhibition 

% I LTB^/at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
5 0 ng/Kg) 

67% 

72% 

22% 



44% 



38% 
71% 
54% 
45% 
22% 
60% 
53% 



means Not Determined 
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We Claim: 



We Claim: 

A ph.™c.uti=.l co-pcltlcn co^risin, . co«^ 
ot th. Formula I: 

(I) 

°" ,i, Phenyl, -ono-. dl-, or tri-.u^.«tut.d 
phenyl -it» the .ubstltuent. selected fro. 
Le group conslBtln, of CI. Br, F. CT,. lo««: 
alkyl, lower alkoxy, NH., NO. 0«' 

(ii) 2-, 4- or S- thiarolyl, 

(iti) 2-, 3- or 4-pyridinyl, 

(Iv) 2- or 3-thienyl, and 



Of: (i. "^^^ - 



(ii) 



(iii) 




, and 




(iv, ^\ _// 
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Q is selected from the group consisting of: 

(i) -0-, 

(ii) -CH,-. 

(iii) -OCH,-, 

(iv) -CH,0-, 
(V) -NH-; 
(Vi) -NHCH,-, 
(Vii) -CHjNH-, 
(Viii) -CF,-, 
(ix) -CH-CH-, 

(X) -CHjCaij-, and 

(xi) carbon-carbon single bond; 

y is selected from the group consisting of 

(i) -o-, 

(ii) -S-, 

(iii) -HH-, 

(iv) -S(0)-, and 
(V) -S(0,)-; 



R is selected from the group consisting of: 

(i) linear or branched Cj-Cj alkylenyl; or 

(ii) -CCR'") (R")-(CH,).-; and 
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selected from the group consisting of: 



Z IS 




(vii) 



a monocyclic or bicyclic heteroaromatic 
moiety having at least one heteroatom, 
wherein the heteroatom is nitrogen, and 
Wherein the monocyclic heteroaromatic moxety 

- comprise* a- 5--°^-^-'"^^^^^ 

bicyclic heteroaromatic moiety comprises a 

fused 9- or lo-membered ring; 

Wherein R' and r' are independently selected from 
the group consisting of: 

(i) H, 

(ii) lower alkyl or , allyl, 

(iii) benzyl, 

(iv) -(CH,).C0R", 

H 

(vi) -(ch,).-oh; 
R' and R* are independently H or lower alJcyl; 
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and R* are independently selected from the group 
consisting of: 




M-OH 



(ii) -OH, -O or -(CH,).-OH, 



(vii) 



^*^2 



(iii) -(CH,).COR", 



NH 



(viii) 



NH2 



( iv) - (CH,) ,CONH ( CH,) kCO^'« , 



(ix) 




(V) -NHR", 

R' is H, halogen, lower alJcyl, lower alkoxy, nitro, 
hydroxy, or r' taken together with R'" is an alkylenyl 
group having one or two carbon atoms; 

R' and R» are independently H, halogen, lower alkyl, 
lower alkoxy, NH,, NO, or OH; 

R"* is H, lower alkyl, or R" taken together with R' is an 
alkylenyl group having one or two carbon atoms; 

R" is H or lower alkyl; 

R" is selected from the group consisting of: 



(i) H, 

(ii) -OH or -O, 

(iii) -(CH,).C0R», 

(iv) -(CH,).C0NH(CH,)»C0,R'*, 

(v) -NHR"; 
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R" and R** are independently hydrogen, -(CH2).C0R", 
provided that at least one of R^' and R^^ is hydrogen; 

R** is -OR", -NHR" or --NHNHj; 

R** is H, lower alkyl or benzyl; 

r" is H, lower alkyl, benzyl, -COR'* or -CONHj; 

is "^NRi* / or -0-, wherein R" is H, lower 



alkyl, -CONH,, -CSNHj, -COCHj or -SOjCH,; 

a and b are independently integers of from 0 to 5; 

m _is_ .1 , _2 .or. _3L; _ . 

n is 0, 1, 2 or 3; 
p is 1 or 2; and 
q is 1, 2 or 3; 

provided however that where R is -C(R'**) (R") -(CHj).-, and 
R'° taken together with r' forms an alkylenyl group 
having one or two carbon atoms, then -Ar^-Y-R- is 



/ 
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Wherein X is -CH- or -N-, and r i» 1 or 2, further 
provided that wherein 2 is -<^^ and either R« or R^ 

or both R« and are -{CH,).C0R", then a is not 0. 

2 A pharmaceutical composition according to Claim 1 
wherein Z is.an amine moiety of the formula 

—K ■ 

R2 

3 A pharmaceutical composition according to Claim 2 
Wherein R« is H or low«: al)cyl and R' is -(CH,).COR» 
wherein R»^ is -OR», -NHR" or -NHNH,. 

4. A pharmaceutical, composition according to Claim 3 
wherein a is 1, 2 or 3. 

5. A pharmaceutical composition according to Claim 4 
wherein R» is -OR'* or -NHR'». 

6. A pharmaceutical -composition according, to Claim 5 
wherein r" is H. 

7 A pharmaceutical composition according to Claim 5 
wherein R'» is methyl, ethyl or benzyl. 

8. A pharmaceutical composition according to Claim 6 
wherein R" is -OR". 
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A pharmaceutical composition according to Claim 6 
wherein r" is -NHR". 



. A pharmaceutical composition according to Claim 7 
wherein R" is -OR". 



11. A pharmaceutical composition according to Claim 7 
wherein R" is -NHR'*. 

12. A pharmaceutical composition according to claim 3 
wherein R" is -NHNH,. 

13. A pharmaceutical composition according to claim 3 
wherein Ar'-Q-Ar'-Y- is 

Ra 



wherein Q is -0-, -CH,-, -CF,- or -CH,o-, R» and R" are 
independently H, lower alkyl, lower alkoxy, 
halogen, NH, or NO,. 

14 . A pharmaceutical composition according to Claim 3 

■■■ wherein 'Ar'-Q^-Ar^-y- -Us -'^ ^ 



0^= 



X' is -s- or -CH-N-; 

Q is -CHj-, -CFj-, -o- or -CHjO- 
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,3 . p.a™ceuU«l composition accor.in. to CUi. 3 
Wherein Ar'-Q-Ar^-^" is 



° \ ' . Ilkvl lower alkoxy. halogen. 

Ri» is H, lower alKyl, xo 

NH, or NO,. 
Wherein -Ar'-Y-R" is 




wherein 

Q is -CH,- or -O-, and 

R.» is hydrogen or fluorine. 

■ .^«uticai composition according to Claim 14 
18. A pharmaceutical. P . ^ hydrogen or 

wherein Q is -CH,- or w » 
fluorine. 

u^ical composition according to Claim 15 
,9. A pharmaceutic^ comp . ^ ^^^^^^^ 

wherein Q is "CHj- or " . 

fluorine. 

wherein 



X» is -CH-N- 
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21. A pharaaceutical composition according to Claim is 
wherein 

X» is -S-. 

22. A phamaceutical composition according to Claim i 
wherein 

Z is 

wherein 

R' and may independently be H or lower alkyl 
R* and R* may independently be H, lower alkyl, 

-(CHjJ.COR" or -(CH,),CONH(CH,)fcCOR" 
n is 0, 1, 2 or 3. 



23. A pharmaceutical composition according to Claim 22 
wherein one of and R* is H and the other of R* 
and R* is -(CH,),COR". 



24 



A pharmaceutical composition according to Claim 23 
wherein a is o, i, 2 or 3. 



25. A pharmaceutical composition according to Claim 24 
wherein R" is -OR" or -NHR". 

26. A pharmaceutical composition according to Claim 25 
wherein R'* is H. 

27. A pharmaceutical composition according to Claim 25 
wherein R" is methyl, ethyl or benzyl. 

28. A pharmaceutical composition according to Claim 26 
wherein R" is -OR'*. 
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Wherein R» is -NHR". 

«h.rein R» 1« -0«"- 
3,. . p..r«ceutic.I exposition acoordin, to Cl.i« .7 
Wherein R" is 

„ . p..r»c.uti=.I =»po.itio„ accordin, to Clai. 23 
whareln B'' i» ->n««i- 

. „.«tieal composition aooordin, to Clai» 23 
r/air n U 0 or . Ld B. and ^ are .nd.pend.ntiy 

H or methyls 

. »=.utic.l composition according to Claim 32 
„. * >"»"'«f/='^, and B- are 
wherein n -is- o -oi—i , 

independently H or methyl. 
35. . pnarmacutical composition according to CUim 23 
wherein Ar'-Q-Ar'-V- is 




. o -CH- -CF,- or -CHP-, R' and R«' are 
wherein Q iS -o . J ' -1^1. lower allcoxy, 

independently H, lower alXyl. 

halogen, NHj or NO,. 

. 1 r.o»t,osition according to Claim 23 
36. A pharmaceutical compositio 

wherein 
Ar«-Q-Ar^-^- is 
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37 



X» is ^ ^ .... 

or -CH-N-; 

Q is - 

CH,-, -CF,-, -O- or -CH,0-. 

A pharmaceutical composition according to Claim 23 
wherein Ar'-Q-Ar^-Y- is 




x> is -S-, -CH-N-; 
Q is -CH,-, -CFr, -O- or -CH,0-; 
R" is H. lower alkyl, lower alkoxy. halogen, 
NH, or HOa. 



38 



A pharmaceutical composition according to Claim 23 
wherein -Ar'-Y-R- is 



39. A pharmaceutical composition according to Claim 35 
wherein 

Q is -CHj- or and 

R>» is hydrogen or fluorine. 

40. A pharmaceutical composition according to Claim 36 
Wherein Q is -CH,- or -0-, and R" is hydrogen or 
fluorine. 

41 A pharmaceutical composition according to Claim 37 
Wherein Q is -CH,- or -0-, and R" is hydrogen or 
fluorine. 
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42. A pharmaceutical composition according to Claim 41 
vherein 

is -CH-N-. 

43. A pharmaceutical composition according to Claim 40 
vherein 

X* is 

44. A pharmaceutical composition according to Claim 1 
vherein Z is 




45. A pharmaceutical composition according to Claim 44 
vherein R'^ is -{CHj).C0R". 



46. A pharmaceutical composition according to Claim 45 
vherein R" is -OR". 

47. A pharmaceutical composition according to Claim 4 5 
vherein R" is -NHR"*. 

48. A-pharmaceutieal composition according to Claim 45 
vherein Ar'-Q-Ar^-Y- is 

vherein Q is -CHj-, -CF^- or -CH3O-, R* and R" are 

independently H, lover alkyl, lover alkoxy, 
halogen, NH^ or NO,. 

49. A pharmaceutical composition according to Claim 45 
vherein 
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Y 



yj is -S- or -CH-N-; 

I i. -CH,-, -O- « 

„. . p..„.=eu.i=.l exposition «=or.i., « CX.i. 43 
Wherein Ar'-Q-Ar^-^" is 




X' is -S-. -CH-N-; 

X _x__ _ . . _ -or-CH,0- ; 

° " , ' . Ilkvl lower alkoxy. halogen, 

r|» is H, lower aixyi, xo* 

NH, or NO,. 

. p..™.ceuticl exposition .coordin, to Ci.i. 45 
Wherein -Ar^-Y-R" i* 




„. X p..r«=.«tic.l composition .coordin, to c..i. « 
wherein 

Q is -CH,- or -0-, and 

R.. is hydrogen or fluorine. 

ntical composition according to Claim 49 
53. A pharmaceutical comp ^^^^^^^^ 

wherein Q is "CHr " ' 
fluorine. 
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54. A pharmaceutical composition according to Claim 50 
wherein Q is -CH^- or -0-, and is hydrogen or 
fluorine, 

55. A pharmaceutical composition according to Claim 54 
wherein 

is -CH-N-. 

56. A pharmaceutical composition according to Claim 53 
wherein 

X2 is -S-. 



A pharmaceutical composition according to Claim l 
wherein 2 is 




A pharmaceutical composition according to Claim 57 
where r" and R^* are each hydrogen. 

A pharmaceutical composition according to Claim 57 
wherein Ar^-Q-Ar^-Y- is 

wherein Q is -0-, -CHj-, -CF^- or -CHjO-, R» and r" are 
independently H, lower alkyl, lower allcoxy, 
halogen, NHj or NOj. 



58. 



59. 
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. A pharmaceutical composition according to Claim 57 
wherein 
Ar'-g-Ar'-Y- is 




X* is -s- or -CM-N-; 

Q is -CH,-, -CF,-, -o- or -CHjO-. 

. A pharmaceutical composition according to Claim 57 
wherein Ar'-Q-Ar'-Y- is 




-S-, -CH-N-; 

-CHj-, -CF,-, -O- or -CHjO-; 
H, lower alJcyl, lower alkoxy, halogen, 
NH, or NO,. 

• A pharmaceutical composition according to claim 57 
wherein ■-Ai^-Y-R-' is ' 




. A pharmaceutical composition according to Claim 59 
wherein ' 

Q is -CH,- or -0-, and 

R" is hydrogen or fluorine. 



X' is 
Q is 
R» is 
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c<.«.o»ition according to Clai. 60 
„. X P^»™="f „d R" IS hydrogen or 

Wherein Q is -chj 

fluorine. 

,.eicel coBPOsition according to Claim 61 
es. A P*^-"*""^'"!':";;^., and is hydrogen or 
wherein Q is -CH,- or -v , 

fluorine . 



66 



. . p..r..c.uU«l composition sccordin, to Cl.i- « 



wherein 

X» is -CH-N-. 



X p«r..ceutic.I co.po.itio„ .ccordin, to CX>i. 



Wherein 

X» is -S-. 



68. 



w .^-utical composition according to 

.^^^;r«.rn.-.i..-.cn.^--^^^ 

. roaro«tic .oi.ty -vin, .t I..st on. 

«h.i-ein the heteroatom is 
heteroatom, wherein 

nitrogen, and wherein the monocycXic 

--r^e r^u^^^ 

„emhered ring -'^^^^^^^^ ,o-memhered 
moiety comprises a f usee » 



ring. 



69 



...utical composition according to 
A pharmaceutical c p ^^up 

Claim 68 vfherein Z is seiec« 
Consisting ^of imidaxolyl. benzimidazolyl, 
consisting ^^iazopyridinyl, purinyl. 

inidazopyridinyl, triaz 

triazolyl, and thiazolyl. 
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70. A pharmaceutical coBposition according to ClaiB 69 
wherein Ar'-Q-Ar'-Y- is 



wherein Q is -O-. -CH,-. -CF,- or -CH^O-, R' and R» are 
independently H, lower alXyl, lower allcoxy, 
halogen, MH, or NO,. 

71. A pharmaceutical composition according to Claim 69 

wherein 
Ar'-Q-Ai^-V- is 




X' is -S- or -CH-N-; 

a is -cHj-/ -<=y»-' °' -cH»o-- 

72. A pharmaceutical composition according to Claim 69 



X» is -S-, -CH-N-; 

Q is -CH,-. rCF,-, -O- or -CH,0-; 

H, lower alJcyl, lower alkoxy, halogen, 
NH, or NO,. 



r" is 
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73. A pharmaceutical composition according to Claim 69 
wherein -Ar'-Y-R- is 




74. A pharmaceutical composition according to Claim 70 
wherein 

Q is -^CHj- or -0-, and 

R*' is hydrogen or fluorine. 

75. A pharmaceutical composition according to Claim 71 
wherein Q is -CHj- or and R*' is hydrogen or 
fluorine. 

76. A pharmaceutical composition according to Claim 72 
wherein -Q is --^CH^-— or-'^0^-,_and-R*- is-hydrogen-or 

fluorine. 

77. A pharmaceutical composition according to Claim 76 
wherein 

is -CH-N-. 



78. 



A pharmaceutical compositiori according to Claiia 75 
wherein 
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79. A pbannacautical composition according to Claim 1 
wherein Ar'-Q-Ar^-V- is 



Wherein Q is -0-, -CH,-, -CF,- or -CH,0-, R» and R» are 
independently H, lower alley 1, lower allcoxy, 
halogen, NH, or NO,. 



80 



A pharmaceutical composition according to Claim 1 
wherein Ar'-Q-Ar^-Y- is 




81 



X» is -S- or -CH-N-; 

Q is -CH,-. -CFi-r 'O- or -CH,0-. 

A pharmaceutical composition according to Claim 1 
wherein Ar'-Q-Ar'-V- is 




x» is -S-, -CH-N-; 

Q is -CH,-, -CFr. -O- -CHjO-' 

R» is H, lower al)cyl, lower alkoxy, halogen, 

NHj or NOj. 
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82. A pharaaceutical conpositlon according 'to Claim 1 
wherein -Ar^-Y-R- is 




83. A pharmaceutical composition according to Claim 79 
wherein 

Q is -CHj- or and 

R*' is hydrogen or fluorine. 

84. A pharmaceutical composition according to Claim 80 
wherein Q is -CH,- or and R*' is hydrogen or 
fluorine. 

85. A pharmaceutical composition according to Claim 81 
wherein- Q— is --CHj- or- -O^ , -and- R??- is -hydrogen- or 

fluorine. 

86. A pharmaceutical composition according to .Claim 85 
wherein 

is -CH-N-. 

87. A pharmaceutical composition accbrding tb Claim 84 
wherein 

X' is -S-. 

88. A pharmaceutical composition according to Claim 1 
wherein the compound is selected from the group 
consisting of: 

N- [ 1- [ 2 - 1 4 - (pheny Imethyl ) phenoxy ] ethyl ] - 
piperidin-4-yl]acetamide; 

N- [ 1- [ 2- [ 4 - (pheny Imethyl ) phenoxy ] ethyl ] - 
pyrrolidin-3 -y 1 ] urea ; 
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N- [ 1- 1 2-[ 4- (pheny methyl) phenoxy jethyll- 
piperidin-4-yl]urea; and 

5-[2-methyl-l-[2-[4-(phenylBethyl)phenoxy]ethyl]- 
piperidin-4-yl]-lH-tetra2ole, monohydrate. 

89 A phar»aceutical conposition according to Claim 8 
wherein the compound is selected from the group 
consisting of: 

3- [ [ 3- [ 4- (phenylaethyl) phenoxy 1 propyl ] amino] - 
propanoic acid; 

3 - [methyl [ 3 - [ 4 - ( pheny Imethy 1 ) phenoxy ] propyl ] - 
amino] propanoic acid; 

3 - [[ 4 - 1 4 - (pheny imethy 1) phenoxy ] butyl ] amino] - 
— propanoic acid ; 

3 - [ 1 3 * ( 4 -phenoxyphenoxy ) pr opy 1 ] amino ] - 
propanoic acid ; 

3- [methyl [ 3- (4-phenoxyphenoxy) propyl] amino] - 
propanoic acid; 

3 - [ [ 4 • ( 4 -phenoxyphenoxy ) butyl ) amino ] - 
propanoic acid; 

[3-[4-[ ( 4 -fluor ©phenyl) methyl] phenoxy] propyl ]- 
methylaminolpropanoic acid, monohydrochloride; 

3-(methylC3-[4-{2-thienylmethyl)phenoxy]propyl]amino]- 
propanoic acid, monohydrochloride; and 

3-(mcthylt3-t4-(3-thienylmethyl)phenoxy]propyl)aBino]- 
propanoic acid, monohydrochloride. 
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90. A pharmaceutical composition according to Claim 10 
wherein the compoiind is selected from the group 
consisting of: 

ethyl 3- [ [ 3- 1 4- (phenylmethyl) phenoxy] propyl ] - 
amino ] propanoa t e ; 

phenylmethyl 3 (methyl[3-[4- (phenylmethyl) - 
phenoxy ] propyl ] amino ] propanoate ; 

ethyl 3-[[3-(4-phenoxyphenoxy)propyl]- 
amino ] propanoa te ; 

ethyl 3-[methyl-[3-t4-(phenylmethyl)phenoxy]- 
propy 1 ] amino ] propanoate ; 

methyl 3- [methyl [ 3- ( 4- (phenylmethyl) phenoxy ] - 
-propyl ] amino ) propanoate , . hydrate ; 

ethyl 3- [4- [4- (phenylmethyl) phenoxy )- 
butyl ] amino ] propanoate ; 

phenylmethyl 3 - [ [ 4 - [ 4 - (phenylmethyl) phenoxy ] - 
butyl ) amino ] propanoate ; 

phenylmethyl 3-( (3-(4-phenoxyphenoxy)- 
propy 1 ] amino ] propanoate ; 

pheny Imethy 1 3 - [ methy 1 [ 3 - ( 4 -phenoxyphenoxy ) - 
propyl ] amino ] propanoate ; 

phenylmethyl 3-[ [4-(4-phenoxyphenoxy) - 
butyl ] amino] propanoate ; 

methyl 3-(methyl[3-[4-(2-thienylmethyl) - 
phenoxy ) propyl ) amino ) propanoate ; 
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nethyl 3-t3-[4-[ (4-f luorophenyDnethyl]- 
phenoxy 1 propyl ] -aethy lanino ) propanoate ; 

ethyl 3 - [ [ 4 - [ 4 -phenoxyphenoxy ] butyl ] - 
aaino ) propanoate ; 

aethyl 3-[Bethylt3-[4-(3-thienylBethyl)- 
phenoxy]propyl]aaino]propanoate; and 

aethyl 3 - [ [ 3- [ 4- ( 4-f luorophenoxy ) phenoxy ] - 
propyllmethylaainojpropanoate. 

91 A pharaaceutical coaposition according to Claia 28 
Wherein the coapound is selected froa the group 
consisting of: 

1- [ 2- [ 4- (phenylaethy 1) phenoxy ) ethyl ) -4-piperidine- 
cirbWlic-acidj-aonohydrochloride, -hydrate; 

1- ( 2 - ( 4 -phenoxyphenoxy) ethyl ) piperidine-4- 
carboxylic acid, aonohydrochloride; 

1- [ 2 - [ 4 - [ ( 4 - f luoropheny 1 ) aethyl ] phenoxy ] ethyl ] - 
piperidine-4-carboxylic acid, aonohydrochloride; 

1- 1 2- [ 4- ( 3-thieny laethy 1) phenoxy ] ethyl ]piperidine-4- 
carboxylic acid, aonohydrochloride; 

l-[ 2- [ 4- ( 4-£luorophenoxy) phenoxy 3 ethyl]piperidine-4- 
carboxylic acid, aonohydrochloride; 

1- [ 2 - [ 4 - [ ( 3 -f luoropheny 1 ) aethyl ] phenoxy ] ethyl ] -4 - 
carboxylic acid, aonohydrochloride; and 

l-[2-[4-(2-thienylaethyl)phenoxy)ethyllpiperidine-4- 
carboxylic acid, aonohydrochloride. 
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92. A pharmaceutical composition according to Claim 29 
wherein the compound is selected from the group 
consisting of: 

1^ [ 2r [ 4 - (phenylmethyl) phenoxy ] ethyl ] piperidine- 

4 -carboxamide ; 

1- [ 2- 1 4 - (phenylmethyl ) phenoxy ] ethyl ] -3- 
piper idinecarboxamide ; 

(+)2S-alpha-methyl-l-[2-[4- (phenylmethyl) - 
phenoxy ] ethyl ] -4 -alpha-pyridinecarboxamide ; and 

(cis)-2R,6-dimethyl-l-[2-[4-(phenylmethyl)phenoxy]- 
ethyl] piper idine-4-carboxamide. 

93. A pharmaceutical composition according to Claim 30 

-wher ein_the- :compound_which. is se lected from the g roup 

consisting of: . 

ethyl 1- ( 2- [ 4 - (phenylmethyl) phenoxy ) ethyl ] -3- 
piperidine carboxylate; 

ethyl 1- [ 2 - [ 4 - ( phenylmethyl ) phenoxy ] ethyl ] - 

' • * 4-piperidine-carbGxylate, monohydrochierids; - 

r 

1- [ 2 - (4-phenoxyphenoxy) ethyl ] -4- 
piper idinecarboxamide ; 

me thy 1 1 - [ 2 - [ 4 - ( pheny Imethy 1 ) phenoxy ] ethyl ] - 
3-pyrrolidineacetate ; 

methyl 1- [ 2 - [4 - (phenylnethyl) phenoxy ] ethyl] - 
3-pyrrolidine-carboxylate ; 

ethy 1 1 - ( 2 - ( 4 -phenoxyphenoxy ) ethyl ] -4 - 
piper idinecarboxy late, monohydrochloride; 
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{ ±) ethyl 2-inethy 1-1- ( 2- [ 4- (phenylnethyl) phenoxy ] - 
ethyl ] piperidine-4-carboxylate ; 

ethyl i-t2-{4-phenoxyphenoxy) ethy 1] piper idine-4- 
acetate, aonohydrochloride; 

ethyl 1- [ 2- [ [ 5- (phenylaethyl) thien-2-y 1 ] oxy ] ethyl ] - 
pipcridine-4-carboxy late ; 

ethyl i-[2-[4-[ [3-fluorophenyl)Bethyl]phenoxy)ethyll- 
piper idine-4 -carboxy late ; 

ethyl 1- [ 2- [ 4- ( 2-thienylmethyl) phenoxy ) ethyl ] - 
piperidine-4-carboxylate ; 

ethyl i-[2-[4-[ (4-fluorophenyl)inethyllphenoxy)ethyl]- 
piperidine-4 -carboxy late; 



ethyl 1- [ 2- 1 4 - ( 3-thieny laethy 1) phenoxy ) ethyl ) - 
piperidine-4 -carboxy late ; 

ethyl 1- [ 2- 1 4 - ( 4 -f luorophenoxy ) phenoxy ) ethy 1 ) - 
piperidine-4-carboxylate, monohydrochloride; and 

inethyr(cisy^2R;6-diaethyl"l-[2-D4^lphWli«ethyl)- 
phenoxy ] ethyl ] piper idine-4-carboxy late . 



94. A pharmaceutical coaposition according to Claim 46 
wherein the compound is 

methyl 8-[2-[4-(phenylBethyl)phenoxy]ethyl]-8- 
azabicyclo [3.2.1] octane-3-carboxy late . 



95. h method for treating an LTB,-mediated inflammatory 
disease comprising administering to a mammal in need of 
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treatment a therapeutically effective amount of a 
compound of the Formula I: 

Ar'-Q-Ar^-y-R-Z 

(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
Ar» is an aryl moiety selected from the group consisting 
of: 

(i) phenyl, mono-, di-, or tri-substituted 
phenyl with the substituents selected from 
the group consisting of Cl, Br, F, CF„ lower 
alkyl, lower allcoxy, NH„ MOj and OH; 

(ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 

(iv) 2- or 3-thienyl, and 
(V) 2- or 3-furyl; 

Ar^ is an aryl moiety selected from the group consisting 




(ii) 




(iii) ^J^^JL^ . and 



(iv) 



Q is selected from the group consisting of: 
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(i) 

(ii) -C3i,-, 

(iii) -OCT,-, 

(iv) -CTjO-, 
(V) -NH-; 
(Vi) -NHCT,-, 
(Vii) -CTjNH-, 
(Viil) -CF,-, 
(ix) -CT-CH-, 

(X) -CTjCTj-, and 

(xi) carbon-carbon single bond; 

Y is selected from the group consisting of 

(i) -O-, 

(ii) -S-, 

(iii) -NH-, 

(iv) -S(0)-, and 
(V)-_-s'(6,y-;- 

R is selected from the group consisting of: 

(i) linear or branched C,-C, alkylenyl; or 

(ii) -C(R"') (R")-(CT,).-; and 



r 
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Z is selected from the group consisting of. 



0) — %2' 





(vii) 



a monocyclic or bicyclic heteroaromatic 
Boiety having at least one heteroatoia, 
wherein the heteroatoa is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 

comprises-a. .5^- or _6^embered ring and^ _ 

bicyclic heteroaromatic moiety comprises a 
fused 9- or io-membered ring; 

wherein R' and R' are independently selected from 
the group consisting of: 
(i) H, 

(£i)' lowWr aiJcyl or ailyi-, > - . . 

(iii) benzyl, 

(iv) -{CH,).COR'*, 

^ ^ — <CH,)i— ^ 



— N 
H 



(Vi) -(CH,).-OH'' 



R> and are independently H or lower alkyl; 
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and R« are independently selected from the group 
consisting of: 
(i) H, 



(vi) — < I 



N-OH 

(ii) -OH, -O or -(CH,).-OH, (vii) . 

NH 

(iii) -(CH,).C0R«*. (viii) "^NHa' 

(iv) -(CH,).CONH(CH,)»COjR», (ix) • 

O 

(V) -NHRf', 

R' is H, . halogen, lower alJcyl, lower alkoxy, nitro, 
hydroxy, or R' taken together with R«« is an alkylenyl 
"group heviirtgF' one" or "two carbon -atoms; 

R' and H* are independently H, halogen, lower alkyl, 
lower alkoxy, NHj, NO, or OH; 

R'o is H. lower alkyl, or R'" taken together with R^ is an 
alkylenyl group having one or two carbon atons; 

R" is H-or lower alkyl; 

R»» is selected from the group consisting of: 

(i) H, 

(ii) -OH or -0, 

(iii) ' -(CM,) .COR", 

(iv) -(CH,).C0NH(CH2)fcC0,R'«, 

(V) -NHR"; 
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R" and are independently hydrogen, -(CH3),C0R", 
provided that at least one of R" and R" is hydrogen; 

R" is -OR", -NHR" or -NHNHj; 

R»* is H, lower aUcyl or benzyl; 

R'^ is H, lower aUcyl, benzyl, -COR" or -CONH,; 

X* is \ri8 , -S-, or wherein R" is H, lower 



alkyl, -CONHj, -CSNH,, -COCH3 or -SO^CHj; 

a and b are independently integers of from 0 to 5; 

m-is_l,--2-or_3; ^ 

n is 0, 1, 2 or 3; 
p is 1 or 2 ; and 
q is 1, 2 or 3; 

provided however that where R is -C(R'«) (R")-(CH2).-. and 
R>*» taken together with R' forms an alkylenyl group 
having one or two carbon atoms, then -Ar^-Y-R- is 



/ 
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Wherein X is -CH- or -N-, and r is 1 or 2, further 

Ri 

provided that wherein Z is — N and either R' or R^ 

R2 

or both R' and are -(CH,).COR», then a is not O. 

96. A nethod according to Claim 95 wherein Z is an 
amine moiety of the formula 

R2 

97. A method according to Claim 96 wherein R* is H or 
lower allcyl and R' is -(CH,).C0R" wherein r" is 
-or", -NHR'* or -NHNHj. 

98. A method according to Claim 97 wherein a is 1, 2 
or 3 . 

99 A method according to Claim 98 wherein r" is -OR" 
or -NHR". 

100. A' method according to Claim 99 whersin R" is H. 

101. A method according to Claim 99 wherein R" is 
methyl, ethyl or benzyl. 

102. A method according to Claim 100 wherein R" is 
-OR". 

103. A method according to Claim 100 wherein r" is 
-NHR". 
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. A Bethod according to Clain 99 wherein R" is -OR". 

105. A method according to Claim 99 wherein r" is 
-nhr'*. 

106. A method according to Claim 97 wherein R" is 
-NHNH,. 

107 . A method according to Claim 97 wherein Ar'-Q-Ar'-V- 

is 



wherein Q is -0-, -CH,-, -OF,- or -CH,0-, R« and 
R»» arc independently H, lower alXyl, 
_ loweralkoxy -halogen ,NHi-or -NOj . 

. A method according to Claim 97 wherein Ar'-Q-Ar'-Y- 



108 

is 



X' is -S- or -CH-N-; 

Q is -CH,-, -CF,-, -o- or -CH,o-. 

. A method according to Claim 97 wherein Ar'-Q-Ar^-Y- 



109 

is 
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X* is 

Q is 
R» is 



-S-, -CH-N-; 

-CH,-, -CFj-, -O- or -CH,0-; 

H, lower alJcyl, lower alkoacy, halogen, 

NH, or NO,. 



110. A method according to Claim 97 wherein -Ar^-Y-R- is 



112. A method according to Claim 108 wherein Q is -CH,- 

- ----- ::.o-^"ahd~R'*~iiB "Rydifo'gen- or f luorineT 

113. A method according to Claim 109 wherein Q is -CH,- 
or -0-, and r" is hydrogen or fluorine. 

114. A method according to Claim 113 wherein 
X* is -CH-N-. 

115. A method according to Claim 112 wherein 

is -S-. 

116. A method according to Claim 95 wherein 




111. A method according to Claim 107 wherein 
Q is -CH,- or -0-, and 
r" is hydrogen or fluorine. 



Z is 
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wherein 

r5 and R* nay independently be H or lower alJcyl 
r5 and R* may independently be H, lower alkyl, 

-(CHj),COR» or -(CH2),CONH(CH2)bCOR'' 
n is 0, 1, 2 or 3. 

117. A method according to Claim 116 wherein one of R* 
and r' is H and the other of R* and r' is 
-(CH2),C0R». 

118. A method according to Claim 117 wherein a is 0. 1, 
2 or 3. 

119. A method according to Claim 118 wherein R» is -OR'* 
or -NHR". 

-120— A-method-according-to- Claim. 119_wherein_R''_ is_ H, 

121. A method according to Claim 119 wherein R'* is 
methyl, ethyl or benzyl. 

122. A method according to Claim 120 wherein R» is 
-OR". ^ . 

123. A method according to Claim 120 wherein R» is 

-nhr". 

124. A method according to Claim 121 wherein R» is 
-OR". 

125. A method according to Claim 121 wherein R» is 

-nhr". 

126. A method according to Claim 117 wherein r" is 
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127. A method according to Claim 117 wherein n is 0 or 
1 and r' and R* are independently H or methyl. 

128. A method according to Claim 126 vherein n is 0 or 
1, and r' and R* are independently H or methyl. 

129. A method according to Claim 117 wherein 
Ar'-Q-Ar^-Y- is 

Re 



Wherein Q is -O-, -CH,-, -OF,- or -CH,0-, R« and are 
independently H. lower alkyl, lower alkoxy, 
halogen, NHj or NOj. 



Ar'-Q-Ar^-Y- is 



is ' -S- or -cSi-H-; ' 
Q is -CHj-, -CFj-. -0- or -CHjO-. 

131. A method according to Claim 117 wherein 
Ar'-Q-Ar^-Y- is 



X3 0 



X' is 
Q is 



-S-, -CH-N-; 

-CHj-, -CFj-, -0- or -CHjO-; 
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r" is H, lower alkyl, lower aUcoxy, halogen, 
NHj or NO J. 

132. A method according to Claim 117 wherein -Ar^-Y-R 
is 




133. A method according to Claim 129 wherein 
Q is -caij- or -0-, and 

r" is hydrogen or fluorine. 

134. A method according to Claim 130 wherein Q is -CHj- 
or -0-, and r" is hydrogen or fluorine. 

T35:"A-method-according-to ciaim-131-wherein_Q-is_-GHj-! 
or -0-, and r" is hydrogen or fluorine. 

136. A method according to Claim 135 wherein 
X' is -CH-N-. 

137. A method according to Claim 134 wherein 

.x2 is" ' ■ ■ -S-; •• 

138. A method according to Claim 95 wherein Z is 




139. A method according to Claim 138 wherein r" i 
-(CHj),COR". 

140. A method according to Claim 139 wherein r" i 
-OR'*. 
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141. A aethod according to Claim 139 wherein is 
-nhr'*. 

142. A Bethod according to Clain 139 wherein 
Ar'-Q-Ar^-Y- is 



wherein Q is -0-, -CHj-, -CFj- or -CHjO-, r" and r" are 
independently H, lower alkyl, lower alkoxy, 
halogen, NHj or NOj. 

143. A method according to Claim 139 wherein 
Ar'-Q-Ar*-Y- is 



' 144. A aethod aeeordirig to Claim 139 wherein •. 
Ar^-Q-Ar^-y- is 





X2 is 
Q is 



-S- or -CH-N-; 

-CHj-, rCr2-, -O- or -CH2O-. 




is 
Q is 
R'» is 



-S-, -CH-M-7 

-CHj-, -CFj-, -O- or -CHjO-; 

H, lower alkyl, lower alkoxy, halogen, 

NH2 or NOj. 
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145. A method according to Claim 139 wherein -Ar^-Y-R- 
is 



to 



146. A method according to Claia 142 wherein 
Q is -CHj- or -0-, and 

r" is hydrogen or fluorine. 

147. A method according to Claim 143 wherein Q is -CHj- 
or -0-, and is hydrogen or fluorine. 

148. A method according to Claim 144 wherein Q is -CH^- 
or -0-, and r" is hydrogen or fluorine. 

^ 14 9 : A^method- according to-Claim-148-wherein 

y} is -CH-N-. 

150. A method according to Claim 147 wherein 

is -S-. 

151. A method according to Claim 95 wherein Z is 




152. A method 

are each hydrogen 



according to Claim 151 where r" and R^^ 
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153. Bethod according to Claim 151 wherein Ar'-Q-Ar^-Y- 
is 

Rli 



wherein Q is -0-, -CHj-, -CFj- or -caijO-, r" and r" are 
independently H, lower alkyl, lower alkoxy, 
halogen, HHj or NOj. 

154. A nethod according to Claim 151 wherein 
Ar^-Q-Ar^-Y- is 



is -S- or -CH-N-; 

Q is -CHj-, -CFj^, -0- or -CHjO-. 

155. A method according to Claim 151 wherein 
Ar'-Q-Ar^-Y- is 




is -S-, -CH-N-; 

Q is -CHj-, -CFj-, -0- or -CHjO-; 

is H, lower alkyl, lower alkoxy, halogen, 
NHj or NOj. 
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156. A method according to Claim 151 wherein -Ar^-Y-R- 
is 



to 



157. A method according to Claim 153 wherein 
Q is -CHj- or -0-, and 

is hydrogen or fluorine. 

158. A method according to Claim 154 wherein Q is -CH^- 
or -0-, and r" is hydrogen or fluorine. 

159. A method according to Claim 155 wherein Q is -CHj- 
oj. _o-, and r" is hydrogen or fluorine. 



T6"o: -A"method -accordlng-to -Claim-159-wherein 

X' is -CH-N-. 

161. A method according to Claim 158 wherein 

is -S-. 

162. A method according to Claim 95 wherein 2 is a 
monocyclic ' or bicyclic hcterbaromat ic moiety 
having at least one heteroatom, wherein the 
heteroatom is nitrogen, and wherein the 
monocyclic heteroaromatic moiety comprises a 
5- or 6-membered ring and the bicyclic 
heteroaromatic moiety comprises a fused 9- or 
10->membered ring. 

163. A method according to Claim 162 wherein 2 is 
selected from the group consisting of 
imidazolyl, benzimidazolyl, imidazopyridinyl, 
triazopyridinyl, purinyl, triazolyl, and 
thiazolyl. 
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164. A nethod according to Claim 163 wherein 
Ar'-Q-Ar^-Y- is 



wherein Q is -0-, -CHj-, -CFj- or -CHjO-, R» and are 
independently H, lower alkyl, lower aDcoxy, 
halogen, NH2 or NOj. 

165. A method according to Claim 163 wherein 
Ar'-Q-Ar^-Y- is 



X? is -S- or -CH-N-; 

Q is -CHj-, -CFj-, -O- or -CHjO-. 

166. A method according to Claim 163 wherein Ar'-Q-Ar^ 
is 




x' is -S-, -CH-N-; 

Q is -CHj-, -CFj-, -o- or -CH2O-; 

r" is H, lower alkyl, lower alkoxy, halogen, 
NH2 or NO2. 
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167. A method according to Claim 163 wherein -Ar^-Y-R- 
is 



Ort' 

168. A method according to Claim 164 wherein 
Q is -CH^- or -0-, and 

R^' is hydrogen or fluorine. 

169. A method according to Claim 165 wherein Q is -CH,- 
or -0-, and is hydrogen or fluorine. 

170. A method according to Claim 166 wherein Q is -CHj- 
or -0-, and r" is hydrogen or fluorine. 

- 17 i-.-A -method- according- to_Claim_170_whereiji 

X' is -CH-N-. 

172. A method according to Claim 169 wherein 
X* is -S-. 



. A method according to Claim 95 wherein Ar^-Q-Ar^-Y- 

R» 



173 

is 



~ • n _rH - -CF - or -CH,0-, R* and r" are 
wherein Q is -0-, -CHj , ctj or v-oj » 

independently H, lower alkyl, lower alkoxy, 
halogen, NHj or NO^. 
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174. A method according to Claim 95 wherein 
Ar^-Q-Ar^-Y- is 



X* is -s- or -CH-N-; 

Q is -CHj-, -CF,-, -O- or -CHjO-. 

175. A ne-thod according to Clain 95 wherein Ar'-Q-Ar^-Y- 

' is 



X3 o 



_ _ . ^ x' is -s^- ^ca-N- ; 

Q is -CHj-, -CFj-, -o- or -CHjO-; 

r" is H, lower alJcyl, lower alkoxy, halogen, 
NHj or NOj. 

176. A netihod according to Claim 95 wherein -Ar'-Y-R- is 



to 



177. A method according to Claim 173 wherein 
Q is -CHj- or -0-, and 

is hydrogen or fluorine, 

178. A method according to Claim 174 wherein Q is -CHj- 
or -0-, and R^' is hydrogen or fluorine. 
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179. A method according to Claim 175 wherein Q is -CHj- 
or -0-, and r" is hydrogen or fluorine. 

180. A method according to Claim 179 wherein 

is -CH-N-. 

181. A method according to Claim 178 wherein 
X* is -S-. 

182. A method according to Claim 95 wherein the 
compound is selected from the group consisting of: 

N- [ 1- [ 2 - [ 4 - ( pheny Imethy 1 ) phenoxy ] ethy 1 3 - 
piper idin-4 -yl 1 acetamide ; 

N- [ 1- [ 2- [ 4 - (pheny Imethyl) phenoxy ) ethyl ] - 
pyrrol idin- 3 -yl ) urea ; 



N- [ 1- [ 2 - [ 4 - (pheny Imethy 1 ) phenoxy ] ethyl ) - 
piperidin-4-yl3urea; and 

S- [ 2-methy 1-1- C 2- [ 4- (pheny Imethy 1 ) phenoxy ] ethyl ] - 
piperidin-4-yI]-lH-tetrazole, monohydrate. 

183 . A me^cjci acboi^lii^ to' Claim 102-whetexr 

compound is selected from the group consisting of 

3 - [ [ 3 - 1 4 - (pheny Imethy 1 ) phenoxy ] propyl ) amino ] - 
propanoic acid; 

3 - [methyl [ 3 - [ 4 - ( pheny Imethy 1 ) phenoxy 1 propyl ] - 
amino] propanoic acid; 

3 4 -[ 4 - (pheny imethy 1 ) phenoxy ] butyl] amino ) - 
propanoic acid; 

3 - [ [ 3 - ( 4 -phenoxyphenoxy ) pr opy 1 ] amino ] - 
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propanoic acid; 

3 - [ methyl [ 3 - ( 4 -phenoxyphenoxy ) propyl ] amino ] - 
propanoic acid; 

3-( [4-(4-phenoxyphenoxy)butyl]amino]- 
propanoic acid; 

3-[ [3-[4-[ {4-f luorophenyl)methyl]phenoxy]propyl]- 
methylamino] propanoic acid, monohydrochloride; 

3 - [ methyl [ 3 - [ 4 - { 2 -thieny Imethy 1 ) phenoxy] propyl ) amino ] - 
propanoic acid, monohydrochloride; and 

3 - [ methyl [ 3 - [ 4- ( 3 -thieny Imethy 1 ) phenoxy ] propyl ) amino ] - 
propanoic acid, monohydrochloride. 

184 i -A method according- to-Claim -104 wherein the — 

compound is selected from the group consisting of: 

ethyl 3-[[3-[4-(phenylmethyl)phenoxy]propylJ- 
amino ] propanbate ; 

phenylmethyl 3 (methyl[3-[4- (phenylmethyl) - 

f V : - - phenoxy ] propyl ]afflin&]pr ©panoate,- 

ethyl 3-[ [3- (4-phenoxyphenoxy)propyl]- 
amino ] propanoate ; 

ethyl 3 - [ methyl- [ 3 - [ 4 - ( phenylmethyl ) phenoxy ] - 
pr opy 1 ] amino ] propanoate ; 

methyl 3 - [ methy 1 [ 3 - [ 4 - ( pheny Imethy 1 ) phenoxy ] - 
propyl ] amino ] propanoate , hydrate ; 

ethyl 3- [4- [4- (phenylmethyl) phenoxy ]- 
butyl ] aiaino ] propanoate ; 
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butyl] "inolP^P"""*' 
ph«.yl.etl>yl 3-tt3-(*-Ph.noxypl.enoxy)- 
propyl 1 mino 1 P'"""""*" ' 

ph.nyl..ml 3-,«t^ylt3-C«-P''"»=<«*"'=^'- 
propyl ] amino ] propanoate ; 

phenyl-ethyl 3-t l4-(4-phenoxyphenoxy)- 
buty 1 ] amino ] propanoate ; 

..o,yi 3-t..«.yM3-t4-(J-thi«.yiB.thyi)- 
ph.noxylpropyl)«»ino)prop.noat., 

pheno«lpr=pyU-««'yl»inclpr=p.no.t., 



185. 



ethyl 3-[ [4-[4-phenoxyphenoxy]butyl]- 
aminoj propanoate; 

.ethyl 3-tBethylt3-[4-(3-thienylBethyl). 
phenoxylpropyllaminolpropanoate. and 

>3^yi 3.tl3-t4M4-£luoroph^cKy.)F^^^ 
propyllmethylaBinolpropanoate. 

^ • - v« riain 122 wherein the 
, ..thcd .ccordxn, « consisting 
coBpound is selected from the gr p 

■,,.,4-(phenyl.etnyl,ph.no«y).thyl)-4-plP«ridi^^ 
'=ari;=^U= acid, .ono^ydrcchlcride. hydr.te. 

,.tj.,4-phenoxyph.no»y)ethyllplperldine-4- 
cUoxylic eeid, .onohydrcchloride, 
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1- 1 2- [ 4- [ ( 4-f luorophenyl ) methyl ] phenoxy ] ethyl ) - 
piper idine-4-carboxy lie acid, monohydrochlor ide ; 

l-[2- 1 4- ( 3-thienylinethyl) phenojcy ] ethyl]piperidine-4- 
carboxylic acid, monohydrochloride; 

l_ J 2 - [ 4- ( 4 -fluorophenoxy ) phenoxy) ethyl ] piper idine-4- 
carboxylic acid, monohydrochloridc; 

1- [ 2 - [ 4 - [ ( 3 -f luorophenyl ) nethy 1 ] phenoxy ] ethyl ] -4 - 
carboxylic acid, monohydrochloride; and 

1- [ 2- [ 4- ( 2-thienylinethyl) phenoxy ) ethyl] piper idine-4- 
carboxylic acid, nonohydrochloride. 

186. A method according to Claim 123 wherein the 
compound is selected from the group consisting of 

l-[ 2- [ 4- (phenylmethyl) phenoxy ) ethyl ] piperidihe- 

4>carboxamide ; 

1- 1 2- 1 4- (phenylmethyl) phenoxy ) ethyl ) -3- 
piperidinecarboxamide ; 

phenoxy] ethyl] -4 -alpha-pyridihecarboxamide; and 

(cis)-2R,6-dimethyl-l-[2-[4-(phenylmethyl)phenoxy]- 
ethy 1 ] piper idine-4 -carboxamide . 

187. A method according to Claim 124 wherein the 
compound which is selected from the group 
consisting of: 

ethyl 1- ( 2- 1 4- (phenylmethyl) phenoxy ] ethyl ) -3- 
piperidine carboxylate; 
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ethyl 1- [ 2- [ 4 - (pheny Ijnethy 1 ) phenoxy ] ethyl ] - 
4 -piper idine-carboxy late, oonohydrochloridc; 

1- [ 2- ( 4-phenoxyphenoxy ) ethyl ] -4- 
piper idinecarboxanide ; 

methyl i-t2-(4-(phenylfflethyl)phenoxy]ethyl3- 
3-pyrrolidineacetatc; 

methyl 1- [ 2 - [ 4 - ( pheny Imethyl ) phenoxy ] ethyl ] - 
3-pyrrolidine-carboxylate; 

ethyl 1- [ 2- ( 4-phenoxyphenoxy ) ethyl ] -4- 
piper idinecarboxy late , monohydrochlor ide ; 

{±) ethyl 2-methyl-l-[2-[4-(phenylmethyl)phenoxy]- 
ethy 1 ] piper idine-4 -carboxy late ; 

ethyl 1- [ 2 - ( 4 -phenoxyphenoxy ) ethyl ] piperidine-4 - 
acetate, monohydrochlor ide; 

ethyl 1- ( 2 - [ [ 5- (pheny Imethyl) thien-2-yl ] oxy] ethyl] - 
piperidine-4-carboxylate ; 

ethyl 1- [V- [4- [ i 3--fluorophenyl) methyl iphenoxyjethyl] - 
piper idine-4-carboxy late ; 

ethyl 1- 1 2 - 1 4 - ( 2-thieny Imethyl ) phenoxy ] ethyl ] - 
piper idine-4-carboxy late; 

ethyl l-[2-[4-[ (4-fluorophenyl)methyl]phenoxy]ethyl]- 
piperidine-4-carboxylate; 

ethyl 1- ( 2 - [ 4 - ( 3 -thieny Imethyl ) phenoxy ) ethyl ] - 
piperidine-4-carboxylate; 
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ethyl 1- [ 2 - [ 4 - (4-f luorophenoxy) phenoxy ] ethyl ] - 
piperidine-*4*carboxylate, nonohydrochloride; and 

methyl (cis) -2R, 6-diinethyl-l- [ 2 - [4 - (phenylmethyl) - 
phenoxy ) ethyl ] piper idine-4 -car boxy late . 

188. A method according to Claim 140 wherein the 
compound is 



methyl 8- [ 2- [4- (phenylmethyl) phenoxy ] ethyl ] -8- 
azabicyclo [3.2.1] octane-3 -carboxy late . 



PCX WORLD INTELUCTUAL PROPERTY ORGANIZATION ^^52^ 

Intemauonal Bureau ^^^^ 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) InternaUonal Patent ClassificaUon 6 : 
A61K 31/135, 31/38, 31/425, 31/44, 31/34, 
31/435, 31/445, 31/00, 31/165, 31/19, 31/215, 
31/41, 317495, 31/40, 31/46, 31/55 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 96A0999 

18 April 1996 (18.04.96) 



(21) International Application Number: PCT/US95/ 1 2367 

(22) International Filing Date: 10 October 1995 (10.10.95) 



(30) Priority DaU: 

08/321.184 



11 October 1994(11.10.94) 



US 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Filed on 



08/321.184 (CON) 
11 October 1994(11.10.94) 



(71) Applicant (for alt designated States except US): G.D, SEARLE 
& CO. [US/US]; Corporate Patent Dept.. P.O. Box 5110, 
Chicago, IL 60680-5 1 10 (US). 

(72) Inventors; and 

(75) Inventors/Applicanu (for US oniy): CHANDRAKUMAR. 
Nizal, Samuel (IN/USj; 15 Montgomery Lane. Vernon 
Hills. IL 60061 (US). CHEN. Barbara, Baosheng [US/US]; 
1921 Robincrcst Lane. Glenvicw. IL 60025 (US). CLARE, 
Michael [GB/US]; 5154 W. Brown, Skokie. IL 60077 (US). 
DESAI, Bi pinch andra, Nanubhai IIN/US); 200 Annapolis 
Drive. Vemon Hills. IL 60061 (US). DJURIC. Steven, 
_Wakeficld [GB/US]; 924 Dplphm Drive.. Mai vena. PA 19355. 



(US). DOCTER. Stcphan. Hcimann (US/US); 320 Marceila 
Road. Mt. Prospect, IL 60056 (US). GASIECKI. Alan. 
Frank [US/US]; 105 Alexandria Drive, Vemon Hills. IL 
60061 (US). HAACK, Richard, Arthur (US/US); 5356 
North Luna, Chicago. IL 60630 (US). LIANG. Chi-Dean 
(US/USl; 1416 Evergreen Terrace. Glcnview, IL 60025 
(US). MIYASHIRO. Julie, Marion [US/US]; 1260 West 
Columbia. Chicago. IL 60626 (US). PENNING. Thomas. 
Dale (US/USl; 374 Larch Avenue. Elmhuist. IL 60126 
(US). RUSSELL. Mark. Andrew (GB/US); 475 Cross Road. 
Gumce. IL 60031 (US). YU. Stella. Siu-tzyy (US/USl; 7801 
Maple Street, Morton Grove, IL 60053 (US). 
(74) Agents: FEDER. Scott B. ct al.; G.D. Scarlc & Co., Corporate 
Patent Dept.. P.O. Box 51 10, Chicago, IL 60680-51 10 (US). 
(81) Designated SUtes: AL. AM, AT. AU, BB, BG. BR. BY. CA. 
CH. CN. CZ, DE. DK, EE. ES. R. GB. GE. HU. IS. JP. 
KE. KG. KP. KR. K2. LK, LR, LT. LU, LV. MD. MG. 
MK. MN. MW, MX. NO, N2. PL, PT. RO. RU, SD. SE. 
SG. SI. SK. TJ, TM, TT. UA. UG. US. U2, VN. European 
patent (AT. BE. CH. DE, DK. ES. FR, GB. GR. IE, IT. LU. 
MC, NL. PT. SE). OAPl patent (BF. BJ, CF. CG. CI. CM, 
GA. GN. ML. MR. NE. SN. IT). TG). ARIPO patent (KE, 
MW. SD, SZ, UG). 
Published 

With uuemationai search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the everu of the receipt of 
— amendmenis, 



(S8) Date of publication of the International search report: 
19 September 1996 (19.09.96) 



(54) Title: LTA* HYDROLASE INHIBITOR PHARMACEUTICAL COMPOSITIONS AND METHODS OF USE 
(57) Abstract 

The present invention provides compounds of the formula ArLQ-Ar^-Y-R-Z and pharmaceutically accepuble salts thereof wherein 
Ar' and Ar^ arc optionally substituted aryl moieties. Z is an optionally substimtcd nitrogen-containing moiety which may be an acyclic, 
cyclic or bicyclic amine or an opuonally substituted monocyclic or bicyclic nitrogen-containing hetcroaromatic moiety; Q is a linking group 
capable of linking two aiyl groups; R is an alkylcne moiety; Y is a linldng moiety capable of linlcing an aryl group to an alkylene moiety 
and wherein Z is bonded to R through a nitrogen atom. The comppunds and phanpaccuticaLcompositi present invention are iiscfuL 

in the treatment of inflammatory diseases which are mediated by LtEl^ production.'suclilas^^p^^^ colitis. IBD and asthma. 



FOR THE PURPOSES OF INFORMATION ONLY 



' - Codes *iscd4o.idcniiiy/Siaies, 
applications under the PCT. 



AT 


Austria 


AU 


AustrmlU 


BB 


Barbados 


BE 


Belgium 


BF 


Buriina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brmxil 


BY 


Belanu 


CA 


Canada 


CF 


Centra) African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


Cfitc d*l voire 


CM 


Cameroon 


CN 


China 


cs 


Cuchoslovakia 


cz 


Crech Republic 


DE 


Germany 


DK 


Denmart 


ES 


Spain 


FI 


Finland 


FR 


France 


GA 


Gabon 



pait>* 10 the PCT on the front pages 



GB 


United Kingdom 


GE 


Georgia 


CN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


baly 


JP 


Japan 


KE 


Kenya 


KG 


Kyryyiian 


KP 


Democraiic Pcople'i Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kaukhitan 


U 


Ltechienstein 


LK 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Moruco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



pamphlets publishing international- 



MR 


Mauhiania - 


MW 


Malawi 


N£ 


Niger 


NL 


Netherlands 


NO 


Norwiy 


NZ 


New Zealand 


PL 


Poland 


PT 


Pomigal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovikia 


SN 


Senegal 


TD 


Chad 


TC 


Togo 


TJ 


Tajikisun 


TT 


Trinidad and Tobago 


UA 


Ukriine 


US 


United States of America 


UZ 


Utbekistan 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



Inv lotul Appiic&oon No 

PCT/US 95/12367 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K31/135 A61K31/38 A61K31/425 A61K31/44 A61K31/34 

A61K31/435 A61K31/445 A61K31/0O A61K31/165 A61K31/19 

A61K31/215 A61K31/41 A61 01/495 A61K31/40 A61K31/46 

Accontog to Intcnufloail Pttait OMBficatton (IPC) or to both luaonil daaficaaon and IPC 



B. RELOS SEARCHED 



Minmtan documcnUDGn icardied (daaficAOon syicon folloiMd by damficADoo tymbcia) 

IPC 6 A61K 



Docwtxnuooo searched o<h«r Ouo minimum docisncauoon to the exicnc dut such documents arc included in the Odds seardicd 



EJectrontc dAU b«se consulted dunni (he intenunonal sevch (name of dau haae and, whax prmcQcal. tear^ tenni uKd) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Catefory * CiUbon of documait. widi uuhcaoon, where appropn«ic of the relevant pattafcs 



Rdcvam 10 daim No. 



•/-■ 



Funhcr doctoncnu are Usced in ttic oononuAaoei of box C. 



Patent famiiy tncmbtfi arc liskd in annex. 



* Speaal categones of ated docunicnu : 

) 

*A' document deftmng the fcneral stau of the art wtuch is not 

consdered lo be of pamcular relevance 
'E* earlier document but published on or aAer the intemabonal 
rUint date 

L* document which may throw doubts on pnoniy daim(s) or 
which u aud to esubluh the pubUcafton date of another 
QUDon or other speaai reason (as ipearicd) 

O' document refcmni to an oral disdosurc, use, exhibition or 
other means 

P' document published pnor to the intcmaDonal filing date but 
later than the priority date daimcd 



"V later documoit puUiihed after the intcmaQonal niinf date 
or pnonty d«te and not in conilict with (he appUcaaon but 
ated to undemand the pnnaple or theory underlymf the 
tnven&on 

'X' document of particular rdevanor. the daimcd mvcnaon 
cannot be consdercd novd or cannot be consdered to 
uivdIvc an invcnavc step when the doc w n m t is taken alone 

'Y* document of paniculv relevanor, the daimed invenoon 
cannot be considered to involve an inventive step when the 
document u combined with one or morr other such docu- 
ments, such comtxnation bang obvious to a penon stalled 
in the arL 

'A* document manba of the same patmt family 



Date of the actual compJeoon of the intenuoooal aearch 



25 July 1996 



Date of mailing of the inicma&onal search report 



- 6. 08. 96 



Name and mailing address of the ISA 

European Pitent Oaicc, P.B. 3811 Patendaan 2 
NX - 2210 HV Ri;swi)k 
Td. (^31-70) 140-2040, Tx. 31 631 cpo nl. 
Fax 31-70) 340- 301 6 



Authorized ofTice 



Theuns, H 



Form PClAiA/H9 tucont tUmi) {July tm) 



page 1 of 10 



INTERNATIONAL SEARCH REPORT 


tflt' noruJ ApfiicMbon No 

PCT/US 95/12367 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 5 A61K31/55 








B. FIELDS SEARCHED 


Mimmisn <k>cumaiution searthed (dimfictbon lyitcm followed by danficanon tymbds) 



Documenuoon aurched otho- *«n immmuni documcnuoon lo the e«e« that sucb documents arc included m the fields icarchcd 



Electronic dau base conn^Ud dunng ihe mtcnuttoiul search (name of daU base and, wh« pracocal, search tenns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



CiiCKory ' Oia&cn of document, with tn^csoon. what appropnatt, of the t^evani paasages 



Relevant to claim No. 



EP.A.O 360 246 (G.D.SEARLE & CO.) 28 March 
1990 



see page 2, line 5 - line 12 



1-13,17. 

22-35, 

39, 

44-48, 
52, 

57-59, 
63, 

68-70, 

-74T797 " 
83, 

88-107, 

111. 

116-129 

133. 

138-142, 
146. 

151-153, 
157. 

162-164,. 



-/-- 



Furtho' documenu arc hsted in (he conttnuation of box C. 



□ 



Patent fanuly monbm are listed in anncjL 



' Speaat catcfones of QUd documcms : 

'A* document dcfinins (he jeneral state of (he an which is not 

oosifldcred to be of parocular relevance 
'E' earlier documat but pubUtfKd on or aAer the intcnuoonal 

rUinf date 

'L' document wtMCh may throw douta on pnonty daim(s> or 
wtHCh u oted to establuh the pubiica&OD datt of another 
ataoon or other spcaai rtason (u ipcafied) 

'O* docwncnt refonnc to an oral disdofure, use, exhibition or 



'P' document pubbAed pnor to Ihe intemaoonal filini date but 
later than the pnonty dau claimed 



•T* later document published after the uitenuQonal AUnc date 
or pnonty date and not m eonllici with the applicaoon bi* 
atcd to iMtderttand the pnnaple or theory underiymt (he 
invcnoon 

•X' docwnent of parocular reJevance: the daimed invenooo 
cannot be considered novd or cannot be conodered to 
mvolve an invtiiove step when the docuncnt is taken ilooe 

*Y' document of parocular relevanor, the daimcd invenQon 
cannot be cowBdertd to involve an mvenovt step when the 
document is combined with one or more other sudi docu- 
rrvnts. such comtanation bemg obvious to a person stalled 
tn the an. 

*A" document member of the sanw patal family 



Dtu of the actual coiT^eoon of the intmiaaonaJ search 



Dau of mailins of the intcmaOonal search repon 



6. 08. 96 



Name and mailmi address of the ISA 

European Patent OfTioe, P.B. 3811 PaicnUaan 3 
NL . 2310 HV Rjpwi)k 
Td. ( 31 .70) J4O.2O40. Tx. 31 651 epo nl, 
Fax (-^ 31-70) 340-3016 



Authonxed offico- 



Fem PCT/!SA/310 (Mcona ttommt) (July IM3) 



page 2 of 10 



INTERNATIONAL SEARCH REPORT 



Int' QooaJ AppUcMon No 

PCT/US 95/12367 



CXCoimnuaoon) DOCUMENTS CONSIDERED TO BE RELEVANT 


(UtBfory • 


CitAttoo of dooancm, widi m^caaon, vhst ippropnAie, of the rdcvmnt pAm(cs 


Hdcwc to dum No. 






168,173, 






177. 






182-188 


V 

A 


nn/\CTA^i A^mf lie i mi/nYnTPtirr Akin umv^vkir 

PROSTAGLANDINS, LEUKOTRIENES AND MEDICINE, 


1-13.17, 


- 


vol . 23, 1986, 


22-35, 




pages 167-171, XP002000613 


39, 




J. EVANS ET AL.: "NEUTROPHIL LTA4 


44-48, 




HYDROLASES AND LEUKOTRIENE B4 RECEPTORS: 


52, 




EFFECTS OF LEUKOTRIENE EPOXIDES AND THEIR 


57-59, 




ENZYMATIC PRODUCTS" 


63. 






68-70, 






74,79, 






83, 






88-107. 






111. 






116-129 


X 


see the whole document 


133, 






138-142, 






146. 






151-153, 






157. 






162-164. 






168,173, 






177, 






182-188 


X 


... 

EP,A,0 153 160 (L.J.BRANDES ET AL.) 28 


1-13.17, 




AuQust 1985 


22-35, 






39, 






44-48, 






52, 






57-59, 






63, 






68-70, 






74,79. 


' 1 ; - ■ ■ 1 




. 83,.88r94 




see the whole document 











Fom PCT/1SA/31B (contiaMUon of 



thMt) <July im) 



page 3 of 10 



INTERNATIONAL SEARCH REPORT 


tstt loiul Appliuaon No 

PCT/US 95/12367 


C^ConttouiOoo) DOCUMENTS CONSIDERED TO BE RELEVANT 




C*tt|ory * 


OUQOB Of document, wift aufeoaon. where «ppropn*it, of the rdcvant p«mfcs 




X 
X 


W0,A,92 11035 (UNIVERSITY OF MANITOBA) 9 
July 1992 

see page 5, line 30 - line 33 

see page 9, line 17 - line 20 
see page 6, line 10 - line 14 




1-13.17. 

22-35. 

39. 

44-48. 
52. 

57-59. 
63. 

68-7G, 
74.79, 
83. 

88-1G7, 

111. 

116-129 

133, 

138-142. 
146 

151-153, 
157. 

162-164, 
168.173. 
177. 
182-188 


X 


—WO .A . 93-20807- ( ZEN ECA ,- L I MIIED.)_28_ 0_ctober._ 
1993 

. see claim 1 

-/-- 


._ 


1-13.17, 

22-35, 

39, 

44-48, 
52, 

57-59, 
63, 

68-70. 
74.79, 
83,88-94 



Form PCT1$A/2I0 lanunuabon of mow* ih-M (iuly IW3) 

page 4 of 10 



INTERNATIONAL SEARCH REPORT 






tnt lonMl ApfAicAAcn No 




PCT/US 95/12367 


QCoonnuiocm) DOCUMENTS CONSIDERED TO BE RELEVANTT 


CAttfory * 






X.P 


US.A.S 432 168 (BRANOES) 11 July 1995 


1-13.17, 






22-35, 






39, 






44-48. 






52. 






57-59, 






63. 






68-70. 






74,79. 






83. 






88-107. 






111. 






116-129 


Y 

A 


see column line 4o - line co 


133. 






138-142. 






146, 






151-153. 






157, 






162-164, 






168,173. 






177, 






182-188 




see column 3, line 5 - line 21 




X 


WO, A, 94 18961 (UNIVERSITY OF MANITOBA) 1 


1-13,17, 




. _ September _19_94 




22-35, 






39, 






44-48, 






52, 






57-59. 






63, 






68-7G, 






74,79, 






83, 






88-167, 






111. 








X 


see page 5, line 23 - page 6» line 7 


133, 






138-142, 






146, 






151-153, 






157, 






162-164. 






168,173, 






177. 






182-188 




-/" 





Form PCT.aSA/310 foiouniuiuta at tman4 UM*t) <July m) 



page 5 of 10 



INTERNATIONAL SEARCH REPORT 



lai IooaI ApplicAOOD No 

PCT/US 95/12367 



C^Cooamuooo) DOCUMENTS CONSIDERED TO BE RELEVANT 



Cttcfory ' Qtttoo of (IfKignmr, wiih inAcaboo, wha« Approph«tc of (he relcvint puafcs 



Rdcvaai to dAun Na 



GB.A.l 5G8 456 (CHINOIN 6Y06YSZER ES 
VEGYESZETI TERMEKEK GYARA RT) 26 Apri 1 
1978 



see the whole document 

US,A,4 803 227 (BRAMDES ET AL.) 7 February 
1989 



see the whole document 

US.A,4 829 068 (BRANOES ET AL.) 9 May 1989 



see the whole document 



1-13.17, 

22-35. 

39, 

44-48. 
52. 

57-59, 
63, 

68-70, 
74,79, 
83,88-94 



1-13.17, 

22-35. 

39, 

44-48. 
52. 

57-59. 
63, 

68-70, 
74.79, 
83.88-94 



1-13.17, 

-22^35,-- 
39, 

44-48. 
52. 

57-59. 
63, 

68-70. 
74.79. 
83. 

88-107, 
111... 
116-129 ' 
133, 

138-142, 
146, 

151-153, 
157, 

162-164, 
168,173, 
177, 
182-188 



-/-- 



Form PCT.1SA/3I0 (00AUn«wuoA of hgda^ thst) (July im) 



oaqe 6 of 10 



INTERNATIONAL SEARCH REPORT 



Inr tional Appliuaon No 

PCT/US 95/12367 



C^CandmuDon) DOCUMENTS CONSIDERED TO BE RELEVAKT 





OutiGa of documcm, with UKiieilioo. where ippropn«te, of dw relevant paut** 


Rdcvut (o dtun Na 


X 


GB.A.l 134 290 (VEB ARZNEIMITTELWERK 


1-13 17 




DRESDEN) 20 November 1968 








3Q 

J7, 












5? 






3/ 37 y 






DO, 






00 /w « 






74 7Q 

/H, /7 , 












Afl-in7 

00~1U/ » 






1 1 1 

111, 






116-129 


X 


see page 4; table 1 


133. 






1 AO 






1 

I'to, 






131-130, 






1 C7 

Id/, 






1 C9 1 C if 






ICO 17a 






1 77 






109 100 


y 
A 


uCffSfOc,/ / 1*1 ^r, nUrrriANN-LA KULnc & LU. 






AKT.-GES.) 4 June 1931 


22-35. 






39, 






A'A ' AQ 






DC,. 






C7 CQ 

D/-Dy , 






DJ, 






CQ 70 






7^ 7Q 






oJ ,00-7** 




Sec tne wno i e uocuiiicn l 




X 

A 




1-11 17 
1-10 ,1/ , 






. . 22r35v.- 






39. 






44-48. 






52. 






57-59. 






63. 






58-70. 






74,79. 






83.88-94 


f 


see claims 1.4 






-/-- 





Form PCT/1SA/3I0 (amtmwuon of mcs«i« ihMt) (July Iff3) 



page 7 of 10 



INTERNATIONAL SEARCH REPORT 



Int' lonAl Appbuttoa No 

PCT/US 95/12367 



C4Cooajiu«ooo) DOCUMENTS CONSIDERED TO BE RELEVANT 



Cattfory ' | Qufloa of doeisncnt. wiih uulic&oan. when «ppropn«e, of ibc relcvMi pAoafci 



Rdmai to dum No. 



BE,A.831 514 (CHINOIN GYOGYSZER ES 
VEGYESZETI TERHEKEK GYARA RT) 17 Noveirber 
1975 



see the whole document 

FARHACO ED. SCI.. 

vol. 20. 1965, 

pages 557-555, XP9020G0614 

D NARDI ET AL.: "NUOVO SALI AHMOMICI 

QUATERNARI AD ATTIVITA GANGLIOPLEGICA E 

IPOTENSIVA" 



see page 559 - page 560 
J.MED.CHEM., 

_vo.l-.-2.4._no.._2,_198l, 

pages 145-148, XPOO2O0O615 
R.KIKUMOTO ET AL.: "Synthesis and 
Antidepressant Activity of Substituted 
( omega- Ami noalkoxy) benzene Derivatives' 



see table III 

CHEMICAL ABSTRACTS^ vol. 122. no. 15. 

10 April 1995 

Coluntus, Ohio. US; 

abstract no. 187596b, 

XPO02000620 



see abstract , ,^ 

& JP,A,06 239 815 (K.TOMIMORI ET AL.) 30 
August 1994 

-/-- 



1-13,17, 

22-35, 

39. 

44-48, 
52, 

57-59. 
63. 

68-70. 
74,79, 
83,88-94 



1-13.17. 

22-35, 

39, 

44-48, 
52, 

57-59, 
63, 

68-70, 
74,79, 
83,88-94 



1-13,17, 

22-35, 

_3g_ 

44-48, 
52, 

57-59, 
63. 

68-70, 
74.79, 
83,88-94 



1-13,17. 

22-35, 

39, 

44-48, 
52. 

57-59. 
63. 

68-70, 
74.79, 
83,88-94 



Fonn PCT1SA.-2I0 (amUftu«lio« of wa»ft4 !*>••*) U«»y IW) 



page 8 of IG 



INTERNATIONAL iSEARCH REPORT 



In«r *iacul AppiJcation No 

PCT/US 95/12367 



C^Coaonuinon) DOCUMENTS CONSIDERED TO BE RELEVANT 



C*U|ory 



Guooo of bocumcm, with mdicaQoii. wtMrc Appropntie, of tbc rtlevftni puufa 



Rdcvnt to d«UB No. 



X • 



BIOCHEM. BIOPHYS. RES. COHHUN.. 
vol. 179, no. 3, 30 Septenber 1991, 
pages 1297-1304, XP002000616 
L.J.BRANDES ET AL.: "STIMULATION OF IN 
VIVO TUMOR GROWTH AND PHORBOL 
ESTER-INDUCED INFLAMMATION BY 
N,N-DIETHYL-2-[4-(PHENYLMETHYL)PHEN0XY] 
ETHANAMINE HCl , A POTENT LIGAND FOR 
INTRACELLULAR HISTAMINE RECEPTORS" 



see the whole document 



BIOCHEM. PHARMACOL., 
vol. 40, no. 3, 1 August 1990, 
pages 425-429A. XPO02GOO617 
"H.POIROT ET AL.: ""THE ANTI-PROLrFERATTVE" 
PROPERTIES OF 4-BENZYLPHENOXY ETHANAMINE 
DERIVATIVES ARE MEDIATED BY THE 
ANTI-ESTROGEN BINDING SITE (ABS] . WHEREAS 
THE ANTI- ESTROGENIC EFFECTS OF 
TRIFLUOPROMAZINE ARE NOT" 



see the whole document 



1-13,17. 

22-35. 

39. 

44-48, 
52, 

57-59, 
63. 

68-70, 
74.79. 
83. 

88-107, 
111. 
116-129 
133. 

138-142, 
146. 

151-153, 
157, 

162-164. 
168,173, 
177. 
182-188 

1-13,17. 

22-35. 

39. 

-44-487 - - 
52. 

57-59. 
63, 

68-70, 
74,79. 
83. 

88-107. 
111. 
116-129 
133. 

138-142. 
146. 

151-153. 
157, 

162-164, 
168.173, 
177. 
182-188 



-/" 



Fom PCr/lSAOlO (cBOUAMtMA of MOMri th«ai) (Juty Ifn) 

page 9 of 10 



INTERNATIONAL SEARCH REPORT 



Int Qorul Appticafton No 

PCT/US 95/12367 



C^ContmuaUon) DOCUMEI^TS CONSIDERED TO BE RELEVANT 



CAtcfovy ' Ciuaon of donroni, wim laAciaoa wtiert appropnuc of the rdcviai punca 



Rdcvut to claim No. 



HO L.PHARMACOL.. 

vol. 44, no. 2, August 1993, 

pages 324-327. XP0O20OG618 

C.CHAILLEUX ET AL. : "Ant i estrogens 

Inhibit the Replication of the Retroviral 

Moloney Murine Leukemia Virus In Vitro" 



see the whole document 

J. CLIN. ONCOL., 

vol. 12, no. 6, June 1994, 

pages 1281-1290. XP002000619 

L.J.BRANDES ET AL. : "Results of a 

Clinical Trial in Humans With Refractory 

Cancer of the Intracellular Histamine 

Antagonist. 

N , N-Di ethyl -2- [4- ( Phenylmethyl ) Phenoxyj Eth 
anamine-HCl, in Combination With Various 
Single Antineoplastic Agents" 



see the whole document^ 



1-13.17. 

22-35. 

39. 

44-48. 
52. 

57-59, 
63, 

68-70, 
74,79. 
83,88-94 



1-13,17. 

22-35, 

39, 

44-48, 
52, 

57-59, 
63, 

68-70. 
74,79. 
83, 

88-107. 

111. 

116-129 
133, 

138-142. 
146, 

151-153. 
157. 

162-164, 
168.173, 
177. 
182-188 



Form PCT^lSAnil (cmtMiuauoA of mmtt tbmK) (July 1992) 



page 10 of 10 



INTERNATIONAL SEARCH REPORT 



..lUmuional tppUcauon No. 

PCT/US95/ 12367 



Box 1 Obsmratians where certain cUinu were found unsearchable (Continuabon of item I of first sheet) 
^Tha intmuiioiuU rearch report hw not been embliihed in respect of certain diims under Ariide 17(2X») for the following reuoni: 
1. fx] Claims Nos.: 

' becmusc they relate to rubject nuiter not rei^uired to be searched by this Authority, lumeiy: 

Remark: Although claims 95-188 are directed to a method of treatment of 

the human/animal body, the search was based on the alleged effects of 
the compound/composition. 



Claims Nos.: ' 

because they relate to parts of the international application thai do not comply with the prescribed requiremenu to such 

an extent that no meaningful international search can be carried out, spedfically: 

Please see annex * 



3. rj Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a>. 

Box II Observations where unity of uiventioa is lacking (Continuation of item 2 of first shed) 
This Iniernaiional Searching Authority found multiple inventions in this intemaiional application, u follows: 

PI ease~s~ee~l[nne)r " 



I. X As ail required additional search fees were timely paid by the applicant, ihii intemationaJ seirch report covers all 
searchable claims. 



3. As iJI searchable claims could be searches without effort justifying an additional fee, this Authority did not inviu payment 

' ^ - cf any atfalitiQnaj-frc, . - ' . . .. 



3. rn As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, ipeaficaily claims Nos.: 



I 1 No required additional search fees were timely paid by the applicant Consequently, this iniernationai search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark oo Protest Q The addiuonai search fees were accompanied by ihe appUcani's protesL 

I No protest accompanied the payment of additional search fees. 



Form PCT.'ISAniO (continuation of first sheet (I)) (July 1991) 



INTERNATIONAL SEARCH REPORT 



internaoonal Applieatton No. PCT/US95/ 12367 



FURTOER INFORMATION CONTINUED FROM PCTASA/ZIO 



Annex * 

The expression "an LTB4 mediated Inflammatory disease" Is not a proper 
definition of a therapeutic application* because It Is not Immediately 
clear which Inflammatory diseases are LTB4 mediated. In view of the 
large number of compounds defined in subjects 2 and 3, the search was 
limited to the compounds mentioned by the name In the claims. 
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Claims 88,92,94.182,186,188 and partially 1-13,17,22-35,39 44-48 52 57- 
59.63,68.70,74.79,83.89-91,93,95-107,111,116-129.133.138-142,146 151- 
153,157.162-164,168.173.177,183-185.187: Phannaceutical compodtions 
composing phenyimethyl- or phenyloxy- (both optionally substituted witii fluorine 
at the 3- or 4.position)-4-phenyloxy-(ethyi- or propyl- or butyl-)-amine derivatives 
of formula (I), and their use in relation to their anti-inflammatory activity 
Claims partially 1-12,14.18,21-34.36.40.43-47.49,53,56-58.60 64 67- 
69,71.75.78.80.84,87.89-91.93.95-106.108,112,115-128,130 134 137- 

141,143.147,150-152,154,158,161-163,165,169.172,174,178,181,183-185,187: 
Phannaceuucal compositions comprising 2- or 3-thienylmethyI- -4-phenyioxy- 
(ethyl- or propyl- or butyl-)-amine derivatives of formula (I), and their use in 
relation to their anti-inflammatory activity. 

Claims partially 1-12,15.19.22-34.37.41.44-47.50,54.57-58,61,65,68- 
69.72,76,81,85,93,95.106.109.113,116-128,131,135.138-141.144.148,151- 
152.155.159,162-163,166,170,175.179.187: Pharmaceutical compositions 
comprising 5-(phenyimethyl>-thien-2-yl-amine derivatives of formula (I), and their 
use in relation to their anti-inflammatory activity. 
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